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ABSTRACT
WHY DO WE NEED TO LEARN THIS? AN INVESTIGATION OF THE ASSOCIATION
BETWEEN SCIENCE TEACHERS’ USE OF UTILITY VALUE STATEMENTS AND
STUDENTS’ IMMEDIATE AND GLOBAL PERCEPTIONS OF SCIENCE UTILITY
Stephen Spaulding Kafkas, Ph.D.
Department of Leadership, Educational Psychology and Foundations
Northern Illinois University, 2016
Jennifer A. Schmidt, Director

Science teachers have many opportunities to influence their students’ science utility value
beliefs throughout the course of their instruction. However, many of them refrain from making
statements regularly about the usefulness of the content they are teaching, and it is unclear how
effective such statements are in influencing student beliefs. This study examined the week-toweek and global relationship between five dimensions of teachers' utility value statements
(frequency, clarity, target, purpose, and temporality) and their students’ utility value beliefs.
The week-to-week relationship was assessed by the clarity of utility value expressed in six essays
students produced. More global changes in students’ overall valuing of science in general were
collected using a pre- and post-survey. The results of both analyses suggest that students
respond better to utility value statements that are connected to their goals, decisions, or career
aspirations. Some evidence also suggests that students prefer utility value statements that are
specific to an individual rather than to a group of students. Finally, students rated science as
more useful when their teacher emphasized the moderate to long-term usefulness of the content.
These results led to a number of suggestions for further research and implications for teacher
practice.
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CHAPTER 1
INTRODUCTION

Objectives
This secondary analysis of previously collected data from the Incremental Mindset and
Utility of Science Learning and Engagement (I-MUScLE) Project (Schmidt, Shumow, & Durik,
2011) investigates the relationship between science teachers’ relevance statements during
instruction and students’ perceptions of the utility value of science. This study also examines
various dimensions (frequency, clarity, target, purpose, and temporality) of the utility value
statements teachers make during the course of their instruction and the relationship of those
statements to the utility value statements of seventh-grade students. The results may offer
insight into the mechanisms through which effective science teachers impact their students’ task
value perceptions, with implications for instruction and the development and refining of task
value interventions.
One objective of this study is to investigate whether there is a relationship between the
frequency of teachers' statements about the utility value science content and the degree to which
students perceive their science content as relevant over time. The study analyzes the relationship
between five dimensions of teacher utility value statements (frequency, clarity, target, purpose,
and temporality) made during the course of their normal instruction and the students’ perceptions
of that week’s science content’s usefulness, as expressed by student-generated utility value
essays, which were written weekly over a period of six weeks.
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Second, the study investigates the relationship between a teacher’s utility value
statements and variations in students’ perceptions of the global utility value of science at the
midpoint of the school year. In each of these lines of inquiry, the study seeks to better
understand the relationship between various dimensions of teachers' utility value statements and
changes in their students’ utility value beliefs.

Significance of the Problem
The conceptual framework articulated by the National Research Council (NRC), which
organizes the Next Generation Science Standards (NGSS), sets goals that the new national
standards, adopted by many states, are designed to realize. The standards emphasize that all
students should develop an “appreciation of the wonder and beauty of science” (NRC, 2012, p.
1), recognize its relevance to their everyday lives, become scientifically literate citizens, and
make it possible for all interested students to pursue science-related careers (NRC, 2012). The
content knowledge, skills, and practices that students need to master in order to achieve these
goals are substantial and require that students be motivated to be successful.
Although studying science can at times result in an experience of “wonder and beauty,”
the scientific content that students are required to learn is often not intrinsically interesting to
most students (Shumow & Schmidt, 2014). However, if the content is indeed important, then it
is the responsibility of teachers to help students recognize the value or relevance of such content
(Brophy, 1999). The NGSS sets ambitious goals to produce scientifically literate citizens and to
prepare the next generation of scientists and engineers. Present-day students will be the citizens
who must make informed decisions about a number of scientific challenges facing our country in
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the near future, such as climate change or genetic engineering. Likewise, schools must inspire
future scientists and engineers to make scientific discoveries and technological innovations that
can spur economic development and transform society. Science educators and designers of
curriculum need to understand the motivational pathways that lead to engagement and sustained
motivation if they are going to achieve these important goals. Utility value perceptions have
been shown to be related to performance, persistence, and decisions to continue pursuing science
education (Eccles, Barber, Updegraff, & O’Brien, 1998; Lau & Roeser, 2002). This study
investigates how teachers’ statements about the usefulness of science content are related to their
students’ utility value perceptions.

Expectancy Value Theory
Eccles et al. (1983) have proposed a theoretical framework for understanding the
conditions that bring about the motivation to learn. The theory argues that a child’s expectation
of being successful at a task and his/her valuing of that task are major factors in his/her
motivation to perform that task. If a child believes that his/her abilities match the task, if he/she
expects success, and if he/she values that task, then he/she should be more motivated to engage
in that task.
The “expectancy side” of the expectancy-value framework (Eccles et al., 1983) shows
that students’ perceptions of their past experiences with academic tasks and their expectation of
success with related tasks impact their motivation to complete those tasks. A number of studies
have shown that students’ self-competence beliefs predict their performance, persistence when
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facing challenge, and their course selections (Durik, Vida, & Eccles, 2006; Eccles (Parsons),
Adler, & Meece, 1984; Eccles & Wigfield, 2002).
Although a strong academic self-concept helps students overcome academic difficulties
and low teacher expectations (Eccles, Roeser, Wigfield, & Freedman-Doan, 1999), many middle
school students experience a steep decline in self-competence beliefs (Eccles et al., 1989;
Wigfield, Eccles, Mac Iver, Reuman, & Midgley, 1991). This crisis of low self-competence
beliefs is a challenge that must be overcome by middle school science teachers. Unfortunately,
the sources of feedback that impact students' academic self-concept are complex and may not be
influenced easily by teachers, who interact with their students for only short periods each day.
Science teachers may need to look elsewhere to find a way to influence their students’
motivation.
Jacobs, Lanza, Osgood, Eccles, and Wigfield (2002) found that middle school students'
valuing of academic subjects declined throughout middle school as well. As opposed to interest,
which is built through sustained engagement over long periods of time, utility value beliefs may
be more open to influence by teachers and researchers. Utility value is the degree to which one
perceives a connection between the task and one’s own goals and aspirations. A number of
studies have found that student perceptions of the utility value of a task are strong predictors of
motivation and performance. Bong (2001) found that Korean female college students’
perceptions of the utility value of their course content predicted their performance and their
intention to enroll in similar courses. Eccles et al. (1998) found that perceived utility value was a
better predictor of high school students’ course selection than was a student’s ability perceptions.
Lau and Roeser (2002) studied 10th- and 11th-grade science students and found that students who

5
valued the science tasks they performed in class were more likely to be engaged in the moment
and that situational engagement was a strong predictor of performance.
The body of research on the correlates of task value suggests that if students can be
induced to find science content to be useful, they are likely to be more engaged and perform
better. The question that follows is whether teachers and designers of curriculum can facilitate
an increase in students’ perception of the value of science content.

Influencing Content Utility Value Perceptions
A growing body of research has investigated ways of influencing students’ perceptions.
A number of studies have begun to explore ways in which researchers and teachers can influence
students’ valuing of science content. It is unclear whether exposing students to teachergenerated utility value statements or having students generate their own statements is of more
value. Bergin (1999) reports that students identify their most effective and motivating teachers
as the ones who made a concerted effort to make the content personally relevant. Some studies
have found that providing students with information about the utility value of a task increases
student perceptions of utility value and even performance (Acee & Weinstein, 2010; Simons,
Dewitte, & Lens, 2003). However, other studies have found differential effects of teachergenerated utility value messages. In one study, reading about the usefulness of a math strategy
increased the utility value perceptions of students with initially high interest in math, but
decreased it for those with low interest (Durik & Harackiewicz, 2007).
After finding such uneven results of “other”-generated utility value statements, Durik and
Harackiewicz (2007) suggest that having students self-generate utility value statements might be

6
more effective. Hulleman and Harackiewicz (2009) developed a utility value intervention that
asked high school students to write throughout a semester about the utility value of the content
they were studying in science class. The intervention was particularly effective for students with
low levels of success expectancies in science. They outperformed similar students in the control
group and found their science class to be more interesting than did their counterparts. Hulleman,
Godes, Hendricks, and Harackiewicz (2010) also found that the intervention increased the utility
value perceptions of college students with low success expectancies. One of the main research
questions of the I-MUScLE Project (Schmidt et al., 2011) investigates the use of this utility
intervention in seventh- and ninth-grade classes.1 As the debate continues and studies with both
types of designs are producing mixed results (Durik, Hulleman, & Harackiewicz, in press), it is
problematic for teachers to implement these various interventions in classrooms with
heterogeneous groupings of students.
It is not yet clear whether teacher-generated statements or student-generated statements
have the greatest positive effect on students’ motivational outcomes. However, research
suggests that effective teachers do, in fact, help their students recognize the relevance and
usefulness of their learning. Assor, Kaplan, and Roth (2002) found that middle school students
were more engaged and had more positive attitudes toward school if they had teachers who made
it a point to connect their learning to real life. Effective classroom teachers make their learning
relevant to their students (Bergin, 1999). Anderman, Andrzejewski, and Allen (2011) found that
effective teachers made the content relevant through connections to their students’ lives,
enthusiasm for the content, and personal storytelling about the impact of the content on the

1

This study uses student essays from that intervention as a window into the science content utility value perceptions
of seventh grade students.
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teacher’s life. Anderman et al. (2011) found that teachers who did this were identified
consistently by students as providing a motivating learning environment.
Effective teachers make their content relevant to their students. Utility value beliefs, as
defined by the Expectancy Value Theory, are a form of the relevance that these studies have
found to be motivating to students. This study investigates the connection between middle
school science teachers’ content utility value statements and their students’ perceptions of the
content’s utility value, revealed by their own self-generated utility value statements. The study
could provide a window into the dimensions of teacher statements that enable students to
internalize the utility value of science content and then produce statements themselves.
Middle school science teachers’ classrooms are filled with a diverse group of students
with various levels of perceived competence in science, various beliefs about the value of
science content, and various goals and career aspirations. Teachers try to motivate all students,
despite these differences. Effective teachers attempt to make their content relevant to their
students throughout their everyday interactions (Anderman et al., 2011). There are multiple
dimensions to these interactions. One teacher might strive to include as many utility value
statements as possible, believing that the frequency of statements is what matters most. Another
teacher might strive to connect his/her content to daily decisions, goals, and career aspirations,
believing, as suggested by Eccles et al. (1983), that clarity of utility value is most effective.
Some might target temporality, focusing on short-term or long-term utility value, and other
teachers might believe it is most important that information about utility value be directly
targeted at their students’ lives, not at others', such as the teacher's. This study investigates the
relationship of each of these dimensions to student utility value perceptions.
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Research Questions
The current study is guided by the following research questions:
1. What is the relationship between the frequency of teachers' utility value statements
and their students’ perceptions of the utility value of the science content they are
studying?
2. What is the relationship between the clarity of the utility value statements teachers
make and their students’ perceptions of the utility value of the science content they
are studying?
3. What is the relationship between the referenced target of the teachers’ utility value
statements and their students’ perceptions of the utility value of the science content
they are studying?
4. What is the relationship between the purposes for which the teacher says the science
content is useful and students’ perceptions of the utility value of the science content
they are studying?
5. What is the relationship between the temporality of the utility value statements
teachers make and their students’ perceptions of the utility value of the science
content they are studying?
6. Are the above relationships present in students’ week-to-week perceptions of the
utility of specific science content and/or in students’ more global perceptions about
the utility value of the field of science in general?
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Operational Definition of Terms
The following is a list of the definitions of key terms used in this study.
Science interest: Science interest is a student’s level of intrinsic curiosity about and
enjoyment of the task or content to be learned in his/her science class. A student’s prior interest
has been shown to lead to differences in the effectiveness of interventions designed to improve
students’ content utility value perceptions (e.g., Durik & Harackiewicz, 2007). Kafkas, KackarCam, Schmidt, and Shumow (2014) found that teacher utility value messages increased
situational interest.
Perceived competence. Science self-competence beliefs are the students’ perceptions of
their ability to learn new science concepts or complete science-related tasks, both in comparison
to other students and other subjects, which is based upon previous experiences in science and
external feedback from parents, teachers, and peers. Although the construct “success
expectancies” has been used in some previous studies (e.g., Hulleman et al., 2010) and the
terminology is more consistent with the expectancy value model, perceived competence is more
appropriate to this study because students were asked to rate themselves more globally on their
perceived competence in science, and these more global perceptions were used as a statistical
control. Perceived competence differs conceptually from success expectancies in that success
expectancies are described to be task-specific whereas perceptions of competence refer to more
global self-assessments. In the writing task involved in this study, students wrote retrospectively
about the utility value of their learning in science that day, not about a task they were about to
complete. Students who considered their own ability when writing their essays likely thought
about their general science ability perceptions, not their anticipated success in a future science
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task. Furthermore, although perceived competence and success expectancies are theoretically
distinguishable, the two concepts are usually difficult to differentiate experimentally (Wigfield &
Eccles, 2000).
Utility value perceptions. Weekly utility value of science perceptions are student beliefs
about the connection between real life outside of school and the content they are studying in
science class during the week of the observation. These beliefs were expressed and analyzed
using written essays that students were asked to generate concerning the utility value of a science
task or concept covered in class that week and its connection to achieving a goal, making a
decision or solving a problem. Although ultimately meant to target students’ utility value
beliefs, these perceptions could range from simple connections to everyday life to connections to
active decision-making, personal goals, and career aspirations. The essays students were asked
to write were modeled on the utility value interventions in (Hulleman & Harackiewicz, 2009).
These essays were coded using a scheme described below to measure the clarity of utility value.
Global utility value of science perceptions are the general beliefs students have
concerning the relatedness of their science class in general to their real life, decisions, goals, or
career aspirations. While a student’s week-to-week perceptions might be influenced by the
current content or situational factors, global utility value perceptions are a student's perceptions
of the content and tasks of their science class in general.
Teacher utility value statements. Teacher utility value statements are made, in the course
of everyday instruction, by middle school science teachers, concerning the connection between
the current science content being studied and real life outside of school. These statements were
collected by three trained observers in classrooms who wrote down all teacher-student
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interactions. These statements are distinguished from statements about the interest value,
attainment value, or cost of science. Teachers’ utility value statements are characterized along
four different dimensions: frequency, clarity, temporality, and target.
Frequency is a dimension of teacher utility value statements that refers to how often
teachers make statements that identify a connection between the science content students are
studying and everyday life. The frequency of statements was considered in terms of average
daily exposure (e.g., how many statements per class period) and as total exposure more globally,
as an aggregate of all observations made by a given teacher to a given class (across 12 total
observations).
Clarity is the qualitative characteristic in the level of connection that teachers’ utility
value statements make to everyday life. In the current study, three levels of clarity are
considered and coded with the following scores: Level 1 - the statement makes only a very
general connection (“Germs are everywhere”); Level 2 - the statement makes a passive
connection to everyday life (“Bacteria causes bad breath.”) or Level 3 - the statement makes an
active connection to goals, decisions, or career aspirations (“Knowing the weather helps me to
decide what to wear.”) Although all three levels represent an attempt to emphasize the utility
value of the science content, they do so at quite different levels, which may have differential
effects on student perceptions.
The target is the identified target of the utility value that is referenced in the statement.
The target could be a specific student (male or female), a small group of students (of single or
mixed gender), or the whole class. It is important to note that the target does not indicate to
whom the teacher was talking when the statement was made but rather refers for whom the
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science content is described as being useful. For example, a teacher could explain to the entire
class that the day’s unit on force and motion is of particular relevance to a particular male
student who aspires to be a professional football player. The male student would be the target.
Purpose is the reason for which the content is described as being useful. The purposes
ascribed to the utility value include usefulness in a career, for further science learning; for
personal interests such as health and safety, everyday routine activities or hobbies, for problem
solving, or for achieving performance goals such as passing a test or earning an A. These five
dimensions encompass all of the statements that were coded for purpose. Some statements were
not coded for purpose because their utility value statement was too general to ascribe a particular
purpose to it.
Temporality refers to the proximal or distal timing of the utility value statements that
teachers make. A teacher might emphasize the proximal nature of the utility value by
emphasizing that the it is useful in the present or near future (“It is important to know if it will
rain tonight”) or the distal utility value (“Understanding germs is important if you want to
become a doctor when you grow up”). A teacher might also not state any particular time
reference to a utility value statement. In that case, it would be coded as a “no-time reference.”
Eccles and Wigfield (2002) suggest that a focus on distal goals would have the greatest effect on
motivation, but Shechter, Durik, Miyamoto, and Harackiewicz (2011) found that American
students responded best to utility value information that was focused on the proximal time
frames.
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Overview of the Methodology
This study is a secondary analysis of observational data and written artifacts collected as
a part of the I-MUScLE Project (Schmidt et al., 2011). The data to be analyzed were drawn from
a subsample of 163 seventh-grade students from two middle schools on the edge of a large
metropolitan area.
Two science teachers from each middle school were observed twice a week for six
weeks. Trained observers used event sampling to record any statements teachers made about the
value of science. Teachers’ utility value statements were later identified and coded from these
observations.
On one of the observation days each week, students were asked to write at least five
sentences about the usefulness of the week’s science content in “real life.” For this study, these
essays are matched with the observations from that week. The mean number of statements that
teachers made during each observation that week were then averaged across the six weeks of
observations during the essay writing. The targeted dimensions of their teacher’s utility value
statements (frequency, clarity, target, purpose, and temporality) were also coded and averaged in
a similar manner.
Using a Hierarchical Linear Modeling (HLM) growth model, the relationship between the
mean number of daily teacher utility value statements and student essay clarity scores was
analyzed. Likewise, models were developed to test for relationships between essay scores and
the clarity of the teachers’ utility value statements, the targets of their statements, the purposes
identified by those statements, and the temporality of their statements.
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This study also investigates the relationship between exposure to teacher utility value
statements and their various dimensions and their students’ global perceptions of the value of
science content. For the purposes of this study, students completed two surveys, which included
questions related to their global perceptions of science content utility value. These surveys and
the teacher observations conducted before and during the essay writing were used to analyze the
more global effects of teacher utility value statements. A two-level HLM model was used to
assess the relationship between the mean number of daily teacher utility value statements and
student perceptions of the usefulness of their science course. As it has been shown in the past to
be an important factor in students’ task value beliefs (Kafkas et al., 2014; Wigfield & Cambria,
2010), students’ initial science interest and self-competence beliefs were considered a personlevel control variable, as justified by the data.
Gender was also included in the models as a dummy variable and a group mean, centered
as suggested by Enders and Tofighi (2007). However, in a number of analyses, gender was also
a predictor of the intercept and had interaction effects with dimensions of the teacher utility
value statements. Such statistically significant results are reported, but are not the main focus of
this study. The results do suggest that further research is needed to investigate the differences in
the ways in which male and female students interpret and internalize teacher utility value
statements. However, such research is beyond the scope of this study.

CHAPTER 2
LITERATURE REVIEW

Introduction
The content that middle school and high school students encounter is both difficult and
often disconnected from their everyday lives. Many students express low levels of interest in
and valuing of science (Shumow & Schmidt, 2014). Students’ motivation to learn plays a large
role in how successful they are in the science classroom. Expectancy-value theorists (Atkinson,
1957; Eccles et al., 1983; Eccles & Wigfield, 2002; Wigfield & Eccles, 2000) argue that a
student’s expectations for success and his/her beliefs about the value of the task are powerful
predictors of academic motivation and performance. Although teachers often miss opportunities
to emphasize the utility value of science content (Shumow & Schmidt, 2014), they are
strategically positioned to have an impact on the task value beliefs of their students through their
everyday instructional practices and interactions with students.

Theoretical Framework

Expectancy-Value Theory
The current study is guided by the theoretical framework of expectancy-value theory
(Eccles et al., 1983). The theory suggests that competence beliefs and task value perceptions
affect a person’s motivation to engage in a task, persist through challenges, and choose to engage
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in the task again, perhaps at a more challenging level. A person’s expectancies for his/her
success at a task and his/her task-related self-competence beliefs are closely related. The
theoretically distinct constructs are so closely related that researchers have struggled to
distinguish the two concepts empirically (Wigfield & Eccles, 2000). This study uses students’
science self-competence beliefs as a possible control variable.

Science Self-Competence Beliefs
In this study, students’ utility value of science beliefs are of primary interest, as they have
been shown to be amenable to targeted interventions (Hulleman et al., 2010; Hulleman &
Harackiewicz, 2009) and effective teacher instruction that makes content relevant for students
(Anderman et al., 2001). However, a student’s self-competence beliefs can influence his/her
valuing of a task, so these beliefs are an important part of the theoretical framework that guides
this research.
Middle school children’s self-competence beliefs are domain specific (Eccles, Wigfield,
Harold, & Blumenfeld, 1993; Harter, 1982; Marsh, Craven, & Debus, 1991, 1998) and tend to
decline sharply as students enter middle school (Eccles et al., 1989; Wigfield et al., 1991). This
decline of self-comptence beliefs in middle school and its impact on student motivation present a
major challenge to middle school science teachers. Many studies have shown that middle and
high school students’ self-competence beliefs are related positively to their future performance in
academic subjects such as mathematics and literacy (Eccles (Parsons) et al., 1984; Eccles et al.,
1983; Meece, Wigfield, & Eccles, 1990). Durik et al. (2006) found that fourth graders’ literacy
self-competence beliefs were positively related to their performance in their eighth-grade reading
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class and the number of high school literacy courses they took. In another study, selfcompetence beliefs were related positively to students’ use of cognitive strategies and selfregulation, which in turn predicted achievement (Neuville, Frenay, & Bourgeois, 2007).
Beyond these direct challenges to student performance and persistence, self-competence
beliefs can also influence middle school students’ task value beliefs. In a study using data from
the I-MUScLE project, seventh-graders with higher science self-competence ratings rated the
content they were learning as more useful, when controlling for situational interest, ethnicity,
gender, and the number of utility statements their teacher made (Kafkas et al., 2014). This
relationship between competence beliefs and utility value is consistent with previous research on
expectancy-value theory (Wigfield & Cambria, 2010). In this study, students’ science selfcompetence beliefs are used to control for this relationship, as justified by the data.

Subjective Task Value
Eccles et al. (1983) posits that task value consists of four components: intrinsic value,
attainment value, utility value, and cost. When a student finds a learning task interesting or
enjoyable, they are recognizing its intrinsic value. Attainment value concerns the importance for
the student to complete the task successfully. A task has utility value if completing it can help
them achieve a future goal, including career aspirations. Finally, the cost is what the student
must give up or lose by completing the task.
In contrast to Atkinson’s (1957) original theory, which claimed that expectancies for
success and task values were inversely related, current expectancy-value theory holds that
students value a task more if they expect to be successful at the task (Wigfield & Eccles, 1992).
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Eccles and Wigfield (1995) found that exploratory and confirmatory factor analyses support a
three-factor model of task value, consisting of attainment value, intrinsic value, and utility value.
The questionnaire they developed contains items measuring each of those constructs.

Development of Task Value Beliefs
The current study uses a sample of seventh graders, which may provide valuable insights
into the influencing of utility value perceptions. Eccles et al. (1993) found that even young
children were able to distinguish between their expectancies for success and the value they place
on a task. By the end of elementary school, a three-factor structure of interest, attainment and
utility value emerges (Eccles & Wigfield, 1995). This suggests that by seventh grade, most
students should have a differentiated task value structure appropriate for the objectives of this
study.
The value that children attach to achievement domains appears to decline over time
(Wigfield & Cambria, 2010). Wigfield et al. (1997) found that student ratings of importance and
utility value of mathematics, language arts, music, and sports decreased across elementary
school, a trend that continued through middle school and into high school (Fredricks & Eccles,
2002; Jacobs et al., 2002). Many researchers have attributed these declines in subjective task
value to the increased importance of grades as students progress through their school years.
Experiences of negative feedback about their performance may lower the value children place on
being successful at a task (Wigfield & Cambria, 2010). Along with a decline in self-competence
beliefs as students enter middle school (Eccles et al., 1989; Wigfield et al., 1991), seventh grade
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seems to be an opportune time to investigate student task values and the role that teachers play in
this decline or in ameliorating the decline.

Importance of Task Value Perceptions
Task value beliefs affect student performance, persistence, and decisions to pursue
further educational or career opportunities. Lau and Roeser (2002) found that situational
engagement was a strong predictor of science performance among 491 10th- and 11th-graders. In
addition, they found that the more students valued science tasks, the more likely they were to be
engaged in the moment. Their valuing of science also predicted the likelihood that they would
intend to pursue further science education or a science career. They also found a link between
task values and performance in science classes. This study collapsed various dimensions of task
values to analyze their impact on performance. These dimensions vary theoretically, and
collapsing them can obscure important information that might better explain the increased
performance of a student. The current study focuses on utility value beliefs, distinguishing them
from intrinsic and attainment value perceptions.
Utility value. Many studies have found a relationship between utility value and
performance. Bong (2001) found that utility value and perceived importance (attainment value),
collapsed as a single utility value variable, predicted performance and immediate intention to
enroll in a similar course among Korean female college students. Students who thought that the
course had high value performed better and were more likely to consider enrolling in a similar
course. Eccles et al. (1998) found that a high school student’s perceived utility and attainment
value predicted the number of physics courses that student took. Utility and attainment value
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were better predictors of course selection than were a student’s ability perceptions. These
studies chose not to distinguish between utility and attainment value. In the current study, only
utility value is considered.
Simons, Dewitte, and Lens (2004) found among nursing students that internal regulation
and perceived utility value were correlated with internal motivation and improved performance.
Furthermore, when students perceived the utility value to future goals, not just immediate goals,
their performance increased, they demonstrated on-task behavior, and they were more motivated.
This study suggests that it is important for students to perceive not just the immediate task value
of an activity but also the long-term value.
Cole, Bergin, and Whittaker (2008) studied undergraduate college students’ motivation to
take low-stakes tests. Using a path model, they found that perceived usefulness predicted effort,
which in turn predicted performance, even when controlling for gender and prior performance.
In Cole et al.'s path model, the relative contributions of utility value perceptions varied,
depending upon the academic subject being tested, suggesting that these factors are contentspecific.
Hulleman, Durik, Schweigert, and Harackiewicz (2008) found that personal utility value
was a predictor of performance in both a college classroom setting and a high school sports
camp. Students who perceived their psychology class to be personally useful had higher
subsequent interest and received a higher final grade than did their fellow classmates who found
the course less related to their life outside of school. Similar results were found among high
school boys who participated in a football camp. The authors argue that although task utility
value may seem to be an extrinsic factor, as long as the person finds the task personally useful, it
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can lead to positive intrinsic motivation. This encourages teachers and researchers to find ways
to help students find their content more personally useful, something the present study explores.
Intrinsic value (science interest). Although it is not the focus of the primary research
questions of this study, intrinsic value needs to be both distinguished from utility value and
possibly controlled for statistically. The intrinsic value of a task comes from the immediate
pleasure and joy that a student derives from a task. Hidi and Renninger (2006) propose a model
of interest development that begins with an initial triggering of interest, moves through
intermediate stages in which interest grows, and eventually culminates in long-term commitment
and enjoyment. Interest can have a profound impact on a student’s choice of academic tasks,
persistence, and performance (Harackiewicz, Durik, Barron, Linnenbrink-Garcia, & Tauer, 2008;
Koller, Baumert, & Schnabel, 2001). However, many middle school science students do not
make it from the triggering-interest stage to a stage of sustained commitment and enjoyment.
Teachers can trigger science interest (Bergin, 1999), but it is difficult to give students the
opportunities to develop sustained interest in an hour-long class. Utility value perceptions may
offer another option for teachers.
Using data from the I-MUScLE Project, Kafkas et al. (2014) found that, controlling for
the number of utility value statements teachers made on a particular day, a student’s situational
interest predicted utility and attainment value perceptions of that day’s science lesson. This
suggests that although intrinsic value is not a main focus of this study, it may be necessary to
control for student interest when assessing the relationship between teacher utility value
messages and student perceptions of utility value.
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Attainment value. The close connection between attainment value and identity (Eccles et
al., 1983) and its tendency to change over time (Eccles et al. (1989) makes attainment value
difficult to study among seventh-grade students who are in the process of developing their
identity. Wigfield et al. (1997) found that the importance students placed on being successful in
the mathematics, English, sports, and social domains changed over time, along with
commensurate changes in self-esteem and academic self-concept. The complex nature of
attainment task values, especially the role of identity development, suggests that it is resistant to
being easily influenced by teacher-student interaction, and therefore, it is not included in this
analysis.
Cost. High perceived costs of learning science could have a deleterious effect on task
values (Conley, 2012; Trautwein et al., 2012) and motivation (Eccles et al., 1983). However,
few studies have investigated the role of cost in expectancy value theory (Wigfield & Cambria,
2010), and it is beyond the scope of this study. This study is concerned with the ways in which
teachers can influence student motivation. It would be unwise for teachers to lower the high
expectations established by NGSS. Rather, encouraging students to see the utility value of
science content in their lives outside of school may motivate students to overcome the effects of
the high cost of science education.

Summary of Expectancy-Value Theory
In summary, by seventh grade, students have differentiated task value perceptions and
tend to ascribe decreasing amounts of value to academic tasks as they enter middle school.
Utility value has been shown to have an impact on both performance and student choice about
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course selection, persistence, and career aspirations. Utility value beliefs, here defined as beliefs
about the connection of science to everyday life, are likely to be more amenable to manipulation
by teachers in their everyday interaction with students than are interest, attainment, or cost.
Recent research has begun to investigate how researchers and teachers can influence student
utility value perceptions.

Influencing Utility Value Perceptions
The current study investigates the effect of teachers’ science content utility value
statements on their students’ perceptions of the value of that content. It has a chance to offer
teachers guidance on how best to influence their students’ utility value beliefs, and thereby their
motivation to learn and become scientifically literate. Some parts of science content are unlikely
to be valued by students without teacher support (Brophy, 1999), so research into what teachers
can do to support student motivation is essential, especially as the valuing of science tends to
decline during middle school and high school (George, 2000). Simpkins, Davis-Kean, and Eccles
(2006) followed students from 5th through 10th grade and found that the value students see in
science at an early age is predictive of their valuing later in life and their decisions to take more
science courses. Relatively little research has examined ways teachers can improve students’
valuing of educational tasks. However, those that have been conducted have shown moderate to
large effect sizes from those interventions (Lazowski & Hulleman, 2013). Since the perceived
utility value of science at an early age has such a long range impact on students, teachers need to
take seriously the job of making science relevant for their students. Consequently, research into
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how students’ perceptions of the utility value of science can be improved before they reach high
school is needed.

Formal Perceived Utility Value Interventions
Some studies, with the goal of improving students’ perceptions of the utility value of
their learning, have provided students with reasons for finding a task or content useful. Simons
et al. (2003) tested a utility value intervention in a physical education class. College students
were taught a new basketball technique. The researchers found that as students learned a new
skill, when the personal and future utility value of the activity was stressed, attention, motivation,
and performance were increased, compared to those who were only reminded that they would be
graded at the end of the session. The current study seeks to investigate the dimensions of teacher
utility value messages that result in increased student task utility value perceptions.
Acee and Weinstein (2010) had undergraduates in an introductory statistics course
participate in an intervention that was intended to encourage students to rethink their utility value
perceptions. Subjects in the treatment group read six passages that emphasized the importance
of learning statistics, and completed eight activities that required students to respond to the
information in the passages. They found that students in the treatment group had increased
ratings of the value of learning statistics, both in the immediate posttest and a second posttest
two weeks later. This result reinforces the idea that utility value messages generated by
researchers or teachers can affect student perceptions of the content utility value.
However, Acee and Weinstein (2010) noted that the effect of the intervention was not
equal for all treatment groups. For one of the two instructors, those in the treatment group
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performed significantly better on a posttreatment statistics exam. This differential effect on
performance suggests the importance of understanding the role teachers’ daily interactions with
students play in supporting utility value perceptions. Despite delivering the same treatment,
students had different performance outcomes. The design of the study did not allow for the
measurement of teacher effects (Acee & Weinstein, 2010). The current study seeks to
understand the differences in teacher utility value messages that might lead to this sort of
differential effect. In addition, the use of HLM allows for the partitioning the systematic error
that results from clusters of students being in various periods and/or having various teachers.
Just as teacher differences can influence utility value perceptions, differences in students
can result in differential effects of utility value interventions. Shechter et al. (2011) provided
students with written utility value information that was intended to increase their utility value
perceptions of a mathematics technique. Students in the treatment group who were provided
with information about the utility value of the technique to their future goals and educational and
career aspirations reported that the technique was more useful than did students in the control
group. Cultural differences were reflected in the way that students responded to the utility value
of the information provided. In particular, the intervention was effective in raising the interest
levels of East Asian students who initially professed a low level of interest in mathematics.
Conversely, Western students with high initial interest benefited more from the utility
information.
Durik and Harackiewicz (2007) had college students read a passage about the utility
value of a mathematics strategy. The authors found that reading the passage increased the
motivation of students with high interest in mathematics but lowered it for students with low
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interest. This differential effect was quite concerning as the intervention should have most value
to students whose interest was low. The authors suggest that students with low interest in
mathematics may not have internalized the utility value in the same way as those who already
had a high level of interest. They emphasize the importance of students personalizing the utility
value for themselves rather than merely accepting it from someone else.
With these mixed results in studies with utility value message generated by others,
Hulleman and Harackiewicz (2009) investigated whether utility value statements would be more
effective when generated by the students themselves. They asked one group of high school
students to write about the usefulness of what they were learning in science, and asked a second
group of students to write summaries about what they were learning. Students who had low
expectations of their performance on the task but who wrote about the usefulness of completing
the task had increased interest in science and increased performance, compared to similar
students who wrote only summaries.
Hulleman et al. (2010) asked college students in a laboratory setting to write about why
learning a math strategy would be useful for them in the future. In an undergraduate psychology
classroom, students wrote multiple times throughout the course about the utility value of the
psychology content they were learning. In both settings, students with low performance
expectations who generated their own utility value statements found the task and content more
interesting and useful. By replicating the results of Hulleman and Harackiewicz (2009) both in
the laboratory and classroom setting, evidence began to mount that having students generate their
own utility value statements is related to increased utility value perceptions of students with low
performance expectations.
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Durik, Schmidt, Shumow, and Rodenbeck (2014) analyzed data from the I-MUScLE
Project, from which the current study draws a subsample. They found that among ninth-grade
girls with low success expectancies, the self-generated utility value intervention led to an
increased interest in science. They did not find a similar trend among boys. Furthermore, they
found that the intervention actually undermined the interest of girls with high expectancies. Of
particular interest to this study, among seventh-graders, the self-generated utility value
intervention was correlated with increased interest only among students with high success
expectancies. Seventh-graders with low success expectancies expressed less interest after being
asked to self-generate utility value statements. As discussed by Durik et al. (2014), these results
are inconsistent with previous research on self-generated utility value statements but are
consistent with other-generated results. This suggests the need to better understand what led
students to write their utility value statements. This study offers a chance to investigate the
influence that teacher utility value statements made just prior to students generating statements
has on their utility value perceptions.
Johnson and Sinatra (2013) combined the two ways of conducting utility value
interventions into one study. Undergraduate science students read a “refutation text” that
presented common misconceptions about the common cold and the correct scientific explanation.
Two groups of students received written prompts to focus on the utility value or attainment value
of the article. The prompts included an example of how another fictional student might approach
the text, focusing on its utility value to the student’s life, along with the encouragement to
approach the text in the same way. In addition, students in the utility value group were asked to
write about the relevance of learning this information to their lives. Johnson and Sinatra (2013)
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found that students in the utility value condition demonstrated more engagement with the task
and more conceptual change than did those in the other groups. The success this study had in
combining both other-generated and self-generated utility value statements into one intervention
suggests that the two interventions can work together. However, the ways in which teachergenerated statements influence the statements that students are capable of writing is unclear.
Most of these studies use undergraduate students, so the role of the teacher in transmitting utility
value might be even more influential in enabling middle school students to write self-generated
utility value statements. This study may shed some light on the dimensions of teacher-generated
utility value statements that are most helpful.
Durik et al. (in press) reviewed the research on the attempts of researchers to impact
students’ interest and utility value and found mixed results, depending on the self-efficacy of
students. Measuring utility value provided mixed results, with the data suggesting that what
worked for one group of students did not work for other students and, in some situations, actually
reduced the utility value that some students saw in the task. Durik et al. (in press) conclude that
the effect of self-efficacy confounded attempts to enhance interest and utility value.
Consequently, perceived competence was explored as a possible control variable in this study,
but was not found to a be a statistically significant control variable.
Although the research on interventions designed to increase utility value perceptions has
yet to yield definitive recommendations for teachers (Durik et al., in press), the reality of most
classrooms is that the exposure students have to the utility value of science comes from the
normal instructional practices and dispositions of their teacher. Even effective formal
interventions have been shown to be susceptible to teacher effects (Acee & Weinstein, 2010).
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The research suggests a complex relationship between attempts that researchers make to improve
students’ valuing of science content and the efforts of teachers who implement formal
interventions. Understanding more about the way effective teachers interact with their students
might reveal important insights that could improve formal interventions. Most of these studies
have looked at the ways in which utility value interventions have increased interest in science,
which is not a main focus of this study. However, the various task values are related, and the
current study sheds light on the role teacher statements play in influencing students’ utility value
writing. Although this is not an outcome for most studies following the Hulleman and
Harackiewicz (2009) model, it is an essential part of the intervention. This study may provide
valuable insights into the nature of this promising intervention.

Effective Teachers’ Influence on Utility Value Perceptions
Much recent research has been conducted to investigate formal interventions that can
improve task values, including utility value perceptions. However without any formal
interventions, effective classroom teachers influence their students’ motivation and learning in
numerous ways, including by making learning relevant to their students (Bergin, 1999). The
reality of science education is that the content and tasks are challenging and require motivation
to be successful. Although many opportunities are present to science teachers to make clear the
connections and relevance of their content to students, they often miss those opportunities
(Shumow & Schmidt, 2014). Better understanding of the ways in which effective teachers share
utility value messages with their students and the ways in which students receive those messages
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can improve the formal interventions intended to increase content utility value perceptions and
the motivation to learn science for all students. This is the objective of this study.

Making Content Relevant for Students
Research shows that one of the ways in which teachers influence their students’
situational engagement and motivation to learn is by making academic content relevant to their
students (Wang & Eccles, 2013). The way in which teachers make content “relevant” to students
is closely related to the construct of utility value that is of interest to this study. Identifying the
clarity of teacher utility value statements that is necessary to impact student utility value
perceptions is a primary goal of this study. The literature on effective teachers reviewed below
uses a wide range of definitions for “making content relevant.” It is not clear what sorts of
statements result in students identifying their teacher as effective or motivating, but it is clear
that they have internalized the usefulness of the content and they identify their teacher as the
cause of that internalization. Research into teachers' influence on their students’ perceptions of
content utility value offers the possibility of providing relatively straightforward suggestions for
ways in which teachers can improve their students’ motivation to learn.
Teachers have many opportunities to influence their students’ perceptions of the utility
value of the content in their classroom by emphasizing it throughout the course of their regular
instruction. Assor et al. (2002) found that Israeli-Jewish students in late elementary and middle
school had more positive attitudes toward their learning if their teachers helped them to
recognize the relevance of the learning to their lives. They were also more cognitively and
behaviorally engaged in those classrooms. In fact, Assor et al. (2002) suggest that providing
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students with support in understanding the relevance of their learning provides students with a
greater sense of autonomy than does choice alone. They argue that although choice may be an
important part of autonomy support, emphasizing relevance helps students to recognize the
connection between the curriculum and their personal goals, leading them to take ownership and
experience a sense of autonomy.
Wang and Eccles (2013) studied the school engagement of more than 1,000 seventh- and
eighth-grade students. The researchers found that a number of student perceptions of the school
environment predicted student behavioral, emotional, and cognitive engagement in school. For
example, when students perceived that their teachers emphasized making the content relevant for
students, the students were more emotionally and cognitively engaged in school. Subjective task
valuing was found to mediate the relationship so that students who believed that their teachers
were committed to making learning relevant tended to perceive more value in their academic
tasks and were more likely to be engaged emotionally and cognitively. Teachers who make an
effort to make learning relevant for students promote both subjective task value and engagement.
Wang and Eccles (2013) show that teacher utility value statements influence student
perceptions of the utility value of academic content. This study investigates the various
dimensions of the statements that teachers make and how they are related to students’
perceptions. This suggests that if students perceive their teachers to be emphasizing the utility
value of their learning, then those teachers are talking regularly about the relevance of the
content in their classroom. It is reasonable to hypothesize that the more frequently a teacher
communicates the usefulness of the content, the more students will perceive the content as
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useful. This study investigates whether the frequency of teacher utility value statements is
related to increases in the utility value perceptions of students.
Anderman et al. (2011) observed the practices of effective high school teachers. The
teachers were identified by their students as effective teacher because they created supportive
and motivating classrooms environments. The researchers found a number of common factors
among effective teachers of various subjects, including high school science. Effective teachers
emphasized mastery goal structures, pushed students to understand the content, and made the
content relevant to their students. They did this both by showing an enthusiasm for the content
and by personalizing the content through telling stories about the impact of the content on their
own lives. This suggests that effective teachers sense a need for their students to understand that
the teacher finds the content personally relevant. In the context of expectancy-value theory,
these teachers were emphasizing both the intrinsic value and relevance of the content.
Consequently, students recognized these teachers as ones who provided a motivating classroom
context.
Darby-Hobbs (2011) studied the ways in which science and mathematics teachers
communicate the relevance of their content to students. Multiple classroom observations,
videotaped lessons with teacher reflections on the videos, and interviews with the researchers
showed that teachers approach the making of mathematics and science content relevant to their
students in multiple ways. The teachers tried to make their content relevant through concrete
examples of relevance, connections to familiar situations, stories of historical or contemporary
people and the ways in which they used the content, and discussions of the ways in which the
content had impacted the teachers’ personal lives and their everyday decisions. One teacher in
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the study discussed her intentional sharing with her students of ways in which science informed
her daily decisions and her life. Similar to stories observed by Anderman et al. (2011), DarbyHobbs (2011) argues that these personal stories help students to see the ways in which the
content might impact their lives in similar ways. These teachers emphasized the relevance of the
content to their own lives as a model for students. This suggests that that target of relevance
statements may have an important influence on students’ perceptions of relevance because, by
personalizing stories, the teachers helped students identify personally with the relevance of the
content. This study investigates the relationship between the target of the relevance statements
teachers make and their students’ relevance perceptions.
Although designing formal interventions is a worthwhile goal of research in motivation,
the research in this literature review shows that effective teachers are already using strategies that
enhance the content relevance perceptions of their students. These students believed that their
teachers’ relevance messages led to motivated students, regardless of the exact definition used in
the study. The extent to which those relevance perceptions are truly utility value perceptions is
something that is explored by the current study and may help teachers target their relevance
statements more precisely.
Effective, motivational science teachers make their content relevant to their students
(Anderman et al., 2011). Teachers report attempts to make content relevant in a number of ways
(Darby-Hobbs, 2011) and have more emotionally and cognitively engaged students (Wang &
Eccles, 2013). However, the studies cited are retrospective self-reports of students of the
teachers they identified as effective and motivating. Although those studies show that effective
teachers’ relevance messages led their students to identify them as engaging and motivating,
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these studies did not investigate the dimensions of those statements or their relationship to their
students’ situational or global perceptions of the content. This study has the advantage of data
from multiple classroom visits on a weekly basis, essays students wrote at the end of those
classes about the relevance of their science content, and student beginning and end-ofintervention surveys.

Dimensions of Teacher Utility Value Statements
Teachers interact with their students multiple times in a class period and for various
purposes. A number of dimensions of those interactions could impact how students receive task
value messages, such as the frequency of statements, the clarity of the utility expressed by those
statements, the target for whom science is said to be useful, the purpose for which it is useful,
and the temporality of its usefulness.
Frequency of utility value statements. Kafkas et al. (2014) found that when science
teachers made more statements about utility value of the content they were teaching, students
rated the content as more useful in the Experience Sampling Method (ESM) surveys given at the
end of the class period. The positive relationship between teacher utility value statements and
student usefulness ratings was not moderated by student ability beliefs or their interest in the
content. Using data from the seventh-grade sample of the I-MUScLE Project, Kafkas et al.
(2014) used every statement in which a teacher referred to a connection between the science
content being studied and real life, without reference to the clarity of the statements. Although
this could be loosely considered utility value, it would be better referred to as relevance. The
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current study seeks to identify whether teacher statements characterized by greater clarity are
related to increased student perceptions of utility value.
Clarity of utility value statements. Statements that teachers make about the utility value
of science can range from general connections to life to the specific ways in which it informs
decisions, goals, or career aspirations. The clarity of the utility value statements refers to how
clearly the statement makes the connection between science content and students’ real lives
outside of school and things that matter to them, such as goals or career aspirations. DarbyHobbs (2011) found that effective teachers expressed to their students the connection between
the content they were teaching and important everyday decisions. Eccles et al. (1983) argue that
a student’s valuing of a task is high when the task is connected to a future goal that the student
wants to achieve, as opposed to more passive connections to the content. This suggests that
making connections to career opportunities might be a way to support student valuing of science
content. This study investigates whether teacher utility value statements that emphasize the
connection of the content to students’ decisions, goals, and career aspirations (i.e., utility value)
is related to increased student utility value perceptions.
Target of utility value statements. A teacher who discusses the usefulness of science can
point out the usefulness of the content for a particular student or group of students or its
usefulness to the teacher or to society in general. Expectancy-value theory (Eccles et al., 1983)
suggests that utility value to the self is most important. In fact, task value is supposed to be both
individual and situated in a specific context; the further utility value statements are from the self,
the less effect they are likely to have. However, Yeager and Bundick (2009) argue that when
adolescents develop purposeful work goals, which the authors define as career aspirations that
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attempt to have an impact on other people and the world at large, they have a reason to learn that
goes beyond their own personal interest and needs.
Purpose of utility value statements. It is unclear whether utility value statements that
appeal to students' individual goals or statements that describe the utility value to the teacher’s
life or the world is more effective in supporting students’ valuing of science content. This study
investigates whether there is a relationship between the target of the teachers’ utility value
statements and students’ perceptions of the utility value of the content they are learning in
science class. It is important to reiterate here that target refers to the person for whom the
content is valuable, not the person to whom the teacher is talking.
Time frame of utility value statements. Another important dimension of teacher utility
messages deals with the temporal nature of its usefulness to students. Teachers might emphasize
the proximal or immediate usefulness of a topic in the students’ everyday lives, or they might
make connections to distal or future goals, such as future educational or career aspirations. This
could, in turn, impact the way students perceive the usefulness of the content they are learning.
The research on students' perceptions of the future and the impact of those perceptions on their
motivation is just now emerging (Kauffman & Husman, 2004). However, the importance and
usefulness of an academic task to a student’s future goals is an integral part of the ExpectancyValue Theory (Eccles & Wigfield, 2002), suggesting that proximal goals are likely to be more
salient.
Shechter et al. (2011) examined the role of short- versus long-term goals and their effect
on undergraduate students’ perceptions of the utility value of a task. The authors found cultural
differences in the ways in which students responded to the utility value information provided.
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Western students and East Asian students who attended high school in their home country and
had been in the United States for less than a year received written instructions teaching a
mathematics technique. Along with directions for the technique, half of the students were given
written information that emphasized the proximal (short-term goal) usefulness of the technique,
such as opportunities to use it in at the supermarket or when cooking. The other half received
similar information, but the examples given fulfilled distal (long-term) goals, such as using it in
other courses or in their career. East Asian students responded more strongly to utility value
information that referenced long-term goals than short-term goals. Western students responded
in the opposite way, tending to be somewhat more engaged and more interested and to work
harder when the goals emphasized by the utility value information were short-term. The current
study investigates the possible differential effects of the time frame referenced in teachers’ utility
value messages.
Week-to-week effects versus global effects. This study examines both the situational
effect of the utility value messages that teachers provide students on a week-to-week basis and
their global effects on student perceptions of the utility value of science. It is reasonable to
hypothesize that students respond to teacher messages about the utility value of science with
increased perception of the utility value of the day’s science content. This could result in
increased situational engagement, which is positively associated with science achievement (Lau
& Roeser, 2002). However, the teacher-student relationship lasts for longer than one class
period, and a student’s perceptions of the usefulness of science in general is more likely to have a
long-term impact on his/her academic choices, his/her motivation to become a scientifically
literate person, or his/her likelihood to pursue a science, technology, engineering, or mathematics
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(STEM)-related career. The week-to-week interactions between teachers and students are the
bricks and mortar of a teacher’s impact on his or her students. A research study that seeks to
understand the influence of effective teachers on their students’ utility value perceptions should
examine both these interactions and situational changes in student perceptions and, more
globally, trends in teacher interactions and the students’ general perceptions of the usefulness of
science content. The research questions of this study attempt to analyze this relationship both
situationally and globally, as discussed in the following chapter.

Summary
Expectancy-value theory (Eccles et al., 1983) argues that if students expect to do well at a
task and value the task, they are more likely to choose the task, persist at the task when they face
challenge, be more motivated to do the task, and perform better at the task. The NGSS
Frameworks set lofty goals for all students to recognize the wonder of science learning;
understand the concepts and practices of science; and learn to apply them to their everyday lives,
having the option to pursue STEM careers, if they choose; and become scientifically literate
citizens. Although young children often have a strong, intrinsic interest in science, interest in
academic subjects tends to decline across junior high and high school (Jacobs et al., 2002), when
many students are making important decisions about whether to take advanced science courses
or to pursue a possible STEM career. Students’ intrinsic interest in science or their desire to
receive good grades is unlikely to be enough for most students. However, effective teachers
make learning relevant to their students and enable them to perceive the usefulness of learning
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science (Anderman et al., 2011). This study may offer insight into the ways in which teachers do
this.
Evidence shows that interventions targeted at student expectancies and values can have a
positive impact on motivation and performance for some students, but the results are mixed
(Durik et al., in press). As Yeager and Walton (2011) point out, it can be a challenge to apply
research-based interventions on a large scale. Even small changes to the way interventions are
implemented or interpreted by subjects can result in different outcomes. In addition, there is
growing evidence that expectancies and task values interact in ways that should be considered
more explicitly in future research, with a possible emphasis on mindset or other types of
interventions (Durik et al., in press; Nagengast et al., 2011).
Although a debate continues about the relative effectiveness of self-generated versus
other-generated utility value messages, classroom teachers can have a significant impact on their
students’ valuing of science. The emphasis that teachers place on making the content relevant
(Assor et al., 2002) can influence students’ perceptions of the value of science content. Although
many science teachers miss opportunities to make the content relevant to their students (Shumow
& Schmidt, 2014), some teachers have a significant impact on their students’ valuing of science
and their engagement in it (Wang & Eccles, 2013). Educators and researchers need to gain a
better understanding of the ways in which effective teachers communicate the utility value of
science content in the course of their teaching and the effect it has on their students’ valuing of
science.
The literature shows that seventh grade is in the middle of a decline in students’ selfcompetence and task value beliefs (Eccles et al., 1989; Wigfield & Cambria, 2010). This study
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fills a gap in the research by investigating the relationship between teachers’ utility value
messages and changes in student perceptions of the utility value of the science content in their
daily lives. Unlike other studies that have asked students, retrospectively, to identify effective
and motivating teachers (Patrick, Hisley, & Kempler, 2000), this secondary analysis of
previously collected data follows both weekly changes in student perceptions and global changes
through pre- and post-observation student surveys. This study also uses observational data to
analyze the frequency of teachers’ utility value messages and the dimensions of those messages.
By looking at the way teacher- and student-generated utility value messages are related, the
current study may contribute to a debate about which types of messages are most effective.
Furthermore, this study may provide new insights into the ways in which effective teachers
influence students’ science utility value perceptions.

CHAPTER 3
METHODOLOGY

Introduction
This secondary analysis of previously collected data investigates the existence and nature
of a relationship between the comments teachers make about the utility value of science content
during the course of their instruction and middle school students’ valuing of science content.
This chapter describes the methods used to investigate these relationships. The following
research questions shaped this research:
1. What is the relationship between the frequency of teachers' utility value statements
and their students’ perceptions of the utility value of the science content they are
studying?
2. What is the relationship between the clarity of the utility value statements teachers
make and their students’ perceptions of the utility value of the science content they
are studying?
3. What is the relationship between the referenced target of the teachers’ utility value
statements and their students’ perceptions of the utility value of the science content
they are studying?
4. What is the relationship between the purposes for which the teacher says the science
content is useful and students’ perceptions of the utility value of the science content
they are studying?
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5. What is the relationship between the temporality of the utility value statements
teachers make and their students’ perceptions of the utility value of the science
content they are studying?
6. Are the above relationships present in students’ week-to-week perceptions of the
utility of specific science content and/or in students’ more global perceptions about
the utility value of the field of science in general?

Setting and Participants
Data for this study were collected as part of the I-MUScLE Project (Schmidt et al., 2011),
designed principally to investigate the impacts of various classroom interventions in seventh- and
ninth-grade classrooms. One day a week for six weeks, a subset of students wrote essays about
the usefulness of the science content they learned that day. This writing was intended to be a
utility intervention in the style of Hulleman et al. (2010) and, for some students, was combined
with a mindset intervention (Dweck, 1999). This study is a secondary analysis of these essays,
along with student surveys and classroom observations, using the essays as windows into the
students’ perceptions of the utility value of the science content that they learned on the day they
wrote the essays. Further discussion of how these essays can serve this dual role validly can be
found In Table 1. The design of the larger study addressed two comparison groups. Neither of
those groups is included in this study.
Data to be used in this study were drawn from a subsample of seventh-grade students.
The two middle schools that are a part of this study served a diverse population on the outskirts
of a major metropolitan area. At the time of the study, the median income of families in the
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district was $63,000, and home values averaged just under $203,000 (Schmidt, Shumow, &
Durik, 2013).
Table 1
Racial/Ethnic Makeup of the Two Middle Schools (by Percentage)
African
Asian/Pacific
Multiracial,
School
White Hispanic
American
Islander
Non-Hispanic
Middle School 1
16
63
14
3
3
Middle School 2
32
52
12
2
2
Note. Approximate enrollments: Middle School 1: n = 790; Middle School 2: n = 640.

The two middle schools in this study served sixth-, seventh-, and eighth-grade students.
Both of these large middle schools had a majority Hispanic population, with significant
Caucasian/White and African American populations (see Table 1 for more details). Sixty
percent or more of the students at each school were eligible for the federal free or reduced lunch
program, signaling that a large population of students who attended these middle schools lived in
economically disadvantaged families (Schmidt et al., 2013).
As part of the I-MUScLE project, all four teachers had classes that participated in a
classroom intervention adapted from Hulleman and Harackiewicz (2009), in which students
either wrote essays about the usefulness of the science content in their classrooms or wrote
essays summarizing their current science content (see Table 2). Teachers had no knowledge of
whether their students were in the experimental group or the control group. Some classes
participated in a second intervention that was related to mindset (Dweck, 1999). Analysis of this
sample has shown that participating in the mindset intervention had no impact on students utility
value ratings (Schmidt, Shumow, & Durik, 2016). Along with the partitioning of error provided
by the HLM model, this finding suggests that participation in the mindset intervention would not
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significantly impact students’ utility value beliefs, and it is therefore not included as a separate
variable in the model. Twice a week for six weeks, including the day students wrote their essays,
teachers were observed and notes were taken by two to three trained observers on interactions
between teachers and students (Schmidt et al., 2011).

Table 2
Assignment of Teachers to Various Conditions of the I-MUScLE Project
Condition

Middle School 1
Middle School 2
Total
Teacher 11
Teacher 12
Teacher 21
Teacher 22
Utility value only
--1
--2
3
Utility value and mindset
1
--2
--3
Total
1
1
2
2
6
Note. The four teachers taught a total of 14 class periods. Those periods not included in this study
were the Mindset Only class periods (four) and the Control class periods (four) in which students
were asked to write summaries of the day's science content.

Teachers
Data collected from the classrooms of four middle school teachers is analyzed in the
current study. Each was a White female, but they differed in terms of age, education, and
experience. Two of the teachers were in their 20s, and two were in their 50s. The two older
teachers had earned master’s degrees. One teacher was in her fourth year of teaching, and the
most experienced teacher was in her 20th year. The two older teachers were tenured, and the two
younger ones were not. One of the teachers, Teacher 11, was a long-term substitute who filled in
for one of the study participants during her maternity leave and was the only teacher present in
this particular classroom during the time period of interest to this study. Teachers 21 and 22 had
both worked as scientists, prior to becoming teachers (Schmidt et al., 2013).
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Students
This study examines data from 163 seventh-grade students who were enrolled in science
classes taught by the four participant teachers. Students in six different class periods wrote
essays about the usefulness of the science content they were studying in their daily life outside of
school. These classrooms were similar in makeup to the diversity of the larger school and
community. Only 25% of the students in the sample identified themselves as “White-only”, and
52% reported that they were Hispanic. More than half of the seventh-graders in the utility
intervention received free or reduced lunch benefits, and only 28% reported that one of their
parents had graduated from college. In addition, 94 of the 163 students (57%) were girls (see
Table 3 for more information about characteristics of the students in this sample).

Table 3
Characteristics of Students Who Wrote Utility
Value Statements (by Percentage)

Characteristic
Race

White
Hispanic
African American
Asian/Pacific Islander
Multiracial, non-Hispanic
Not reported
Highest parental educationa
Less than high school
High school graduate
Some college
Graduated college
Advanced degree
Do not know
Not reported
Free/reduced lunch
Does not receive
Receives
Not reported
a
As reported by students in prestudy survey.

Male
(n = 69)
20
54
10
3
7
6
4
15
7
22
7
38
7
23
65
12

Female
(n = 94)
27
51
12
0
7
2
14
17
2
24
12
28
3
47
46
7

Full Sample
(n = 163)
25
52
11
1
7
4
10
16
4
23
10
31
6
37
54
9
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Instruments and Procedures
The middle school data were collected during the 2011-12 school year. Although data
were collected using multiple methods for the larger study, the current study analyzed data
collected via student surveys, students’ utility value essays, and classroom observations.

Student Survey
At the outset of the study, during the fall semester, students completed a survey (see
Appendix A) that collected both demographic information and information about their
expectancies for success, their academic self-concept, and their valuing of what they learn and do
in science class. The same survey was also given again following the conclusion of the essay
writing (Wave 2) and at the end of the school year. Teacher 11 was a long-term substitute during
the maternity leave of one of the teachers. The teacher returned following the completion of the
essay writing and Wave 2 survey collection. For this reason, the global analysis uses data from
only the initial survey and the Wave 2 survey.

Global Science Utility Value Perceptions
To assess students’ global science utility value perceptions, a composite variable was
created using three questions from the student survey. These questions were taken from Eccles
et al. (1993) and asked students about the usefulness of science content in real life (see Appendix
A, Survey Questions 17-18, 20). They answered using a 7-point Likert scale from 1 = strongly
disagree to 7 = strongly agree. These questions were used to create a utility value composite
variable. The composite variable from the beginning of the year was used in all analyses to
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control for initial utility value beliefs, and the post-study (Wave 2 of I-MUScLE Project)
composite was used as the outcome for the analysis of the global effects of teacher utility value
messages. Cronbach’s alphas were .81 and .85 for the beginning of the year and Wave 2
surveys, respectively.

Science Interest
Initial intrinsic interest in science was measured using items from Harackiewicz et al.
(2008), which asked students to rate their interest, fascination, and excitement for the science
content they would learn in class (see Appendix A, Survey Questions 17-18, 20). The
Cronbach’s alpha for the initial survey was .92. Initial science interest was used as a control
variable in the global analysis.

Perceived Competence
Although some studies that ask students to complete an actual task (Hulleman et al.,
2010; Hulleman & Harackiewicz, 2009) use success expectancies, this study did not ask students
to complete a task but to reflect on the utility value of the content they had already learned. In
addition, although success expectancies and perceived competence are theoretically distinct
constructs, it was difficult to find empirical evidence for the distinction. The variable used in
this study was a composite of items from Wigfield and Eccles (2000), which asked students to
rate their ability in comparison to other students and their own performance in other classes (see
Appendix A, Survey Questions 11-13). Cronbach’s alpha was .80 for the initial survey.
Although this variable was explored in the process of model building, it did not contribute any
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explanatory power to the models and was thus excluded from the final models presented in this
study.

Student Perceptions of Science Content Utility Value
Once a week, for a period of six weeks, all students in the subsample of interest were
asked to write at least five sentences about the usefulness of that day’s topic to their life. The
principal investigators of the larger study were interested in examining whether this particular
writing exercise increased students’ science interest, engagement, and achievement at the end of
the project relative to a comparison group who simply summarized content (Schmidt et al.,
2011). In the present study, however, the content of these weekly essays were used to establish
outcome variables demonstrating each student’s perception of the utility value of that week’s
particular topic. Trained researchers coded the essays, using the coding scheme described
following.
The essays were coded on a scale of 0 to 3 for the clarity of the utility value each
student’s essay attributes to the day’s science content (see Table 4). Essays received a 0 if they
contained statements that only described the day’s content, without a connection to its
usefulness, or if the connection was about content not covered that day. Essays that connected
the science content to life but without any reference to the student or a goal the student wanted to
accomplish were coded as having the lowest level of utility value (1). For example, student
responses such as, “It’s important to know about weather,” or “Dentists need to know about
bacteria” would receive a 1. A code of 2 was assigned to essays that identified a causal outcome
but one that was passive and did not include any description of how it affected decisions, plans,
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or actions of people, including the student. Statements such as, “Bacteria cause bad breath,” or
“Humidity is important because it makes my makeup run” would be coded as a 2. Finally,
essays that stated that the science content was useful for a specific goal or career or if the content
impacted decisions, actions, or plans of anyone receive a code of 3. These essays included
statements such as, “Knowing the weather helps me decide what to wear each day,” or “I want to
be a meteorologist, and it is important to understand weather for this job” (see Appendix B for
the essay coding manual).

Table 4
Distribution of Clarity Codes for Self-Generated
Student Utility Value Essays
Essays Written by Those in the Intervention
Clarity
(n = 678)
0 = No utility value
192 (28.3%)
1 = Relatedness with no goal
156 (23.0%)
2 = Related to a passive outcome
89 (13.1%)
3 = Related to a specific goal
241 (35.5%)
Note. These are essays written by students in the six classrooms of interest to the
present study. Essays were excluded when a substitute teacher was present on the day
of essay writing.

As noted by Durik et al. (2014), there was a wide variability in clarity of utility value
statements produced by students. The majority of students who were asked to write an essay
about the utility value of the science content they were studying were able to produce at least a 1
for clarity. The most common score among students in this study was a 3. However, more than
a quarter of the essays produced by students contained no utility value statements.
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Understanding the roots of this wide disparity in perceived utility value is a main goal of this
study.

Classroom Observations
Two to three trained observers were present in each classroom for two days each week,
including the day during which students wrote their utility value of science content essays. The
date of the essay writing was stable from week to week, but the second observation day varied.
Observers were positioned at multiple locations in the classroom and recorded observation of the
classroom; the activities in which students were engaged; and the interactions between the
teacher and students, including teacher messages about the utility value of the content they were
studying. Observers were given a list of possible utility value events to help them pay careful
attention to the teacher messages of interest in the current study (see Appendix C for the Field &
Event Sample Notes Manual).

Teacher Utility Value Statements
As observers were recording classroom activities and interactions, they used event
sampling techniques (Reis & Judd, 2000) to note any interactions between teachers and students
that involved the value of science. They would note whether those discussions identified the
utility value of science, who initiated the discussion, and who participated in it. Trained
researchers coded the observational notes using a coding manual, which is described in the
following sections (see Appendix D).
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Frequency
Teacher statements were coded for frequency. A teacher statement was coded as a single
statement as long as the teacher was the person who mentioned utility value, the teacher was
discussing the utility value of the science content at a consistent clarity, and the target of the
utility value was the same. If any of those changed, then it would signal a new event (Schmidt et
al., 2013). A total of 78 teacher utility value statements were recorded during all of the
observations in these six classrooms, during the six weeks in which essays were written. One
observation was conducted prior to the essay writing, and one additional observation was
conducted during that same week. The number of statements per class period ranged from 0-9.
For reasons discussed following, the variable for the daily mean of frequency was created
by identifying the mean number of teacher utility value statements made during each observation
in a single week and then averaging them across the six weeks of essay writing. With the rare
exception of the presence of a substitute, most teachers were observed twice per week, and their
number of statements were divided by two to find the mean number of statements made per
observation during that week. If the teacher had a substitute for one observation, the single valid
observation was taken as the daily mean for the week. The mean of daily statements observed
were then averaged for the six weeks of observations that were conducted during the essay
writing. If a substitute was present for both observations in a week, then the teacher’s final mean
excluded that week of observations, and student essays were excluded for that week as well.
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Clarity
The statements teachers made and the writing students produced about the utility value of
science content were coded on a scale of 1-3 for clarity of utility value using procedures similar
to those used for student essays (described previously). Expectancy-value theory (Eccles et al.,
1983) suggests that utility value connected to goals and decisions is the most meaningful to
students, so the mean number of statements coded as 3 made during each observation is included
in the analysis. Such utility value statements made by teachers would be close to the type of
other-generated utility value statements provided to students in other studies. The mean of the
other levels of clarity (coded as 1 or 2) are included in the models as control variables.
In the analysis for clarity, three clarity variables were created that represented the mean
number of teacher statements that received a code of 1, 2, or 3 on each day per week on which
each teacher was observed, then averaged across the weeks of the essay writing. This procedure
was identical to that used for creating the frequency variable, except that it was done separately
for each level of clarity. This approach allowed for the analysis of the clarity of the teacher
utility value statements but also controlled for the frequency of utility statements because the
daily mean of all statements across the six weeks of observations were included in the model by
including all three levels of clarity.

Target
The third dimension coded was the target of the utility value statement. This does not
necessarily refer to the person whom the teacher was addressing but rather for whom the teacher
stated the content was relevant. A utility value statement with the teacher as the target is one in
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which the teacher described the personal utility value of the science content to her life or career.
These types of statements have been identified by students in other studies as motivating (DarbyHobbs, 2011), but teachers in the present sample were not observed to make any statements
referencing the utility value for the teacher. All teacher statements were about the utility value to
a student or group of students. Consequently, variables representing the mean number of
statements made during an observation were created for the targets of gender makeup (male,
female, or mixed gender) and size (individual, small group, or whole class).
Similar to the methodology for frequency and clarity, Level 3 variables for target were
created to identify the mean number of teacher utility value statements that identified the science
content as useful for an individual student, a small group of students, or the whole class. In a
separate but related analysis, variables were included to identify the mean number of statements
that targeted males, females, and mixed gender groupings. As these variables included the mean
number of statements made across all the observations, they also controlled for the frequency of
statements.

Purpose
Teacher statements were coded for references to the purpose for which they attributed the
usefulness of the science content. The statement was coded for one of five different purposes. It
was coded as “career” if the primary purpose of the utility value was related to the performance
of a particular profession or if it was connected to the students’ career aspirations. If the
statement said that the content was useful for purposes of learning about the natural world or for
use in future science education, it was coded as “learning.” Utility value statements that
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emphasized the usefulness of the content to the students’ own health and safety, routine
activities, and hobbies and pastimes were coded as “personal.” Some statements identified the
science content as useful for “problem solving.” Finally, some statements were coded as
identifying the content as useful for achieving purely “performance goals,” such as achieving a
particular grade or doing well on a test. With two exceptions,2 each of the teacher statements
that were coded for “purpose” received a 2 or a 3 on the clarity rating scale because of the nature
of that coding scale. A total of 60 statements were coded for “purpose.”
For “purpose,” five variables were created that contained the mean number of daily
statements observed that identified the purpose of the science content as being useful for either
“careers,” “learning,” “personal reasons,” “problem solving,” or for the achievement of
“performance goals.” Because of the nature of these statements, with the exception of two
statements noted previously, these variables included only statements that were coded as a 2 or 3
on the clarity coding chart.

Temporality
Teachers’ statements were coded for the references they made to the time frame of the
science content’s utility value. Three temporality variables were created to measure the mean of
the daily teacher statements that were proximal (present to within about a month), distal (mid- to
long-term future) (Schmidt et al., 2013), or no time referenced. Although Eccles and Wigfield
(2002) emphasize the importance of utility value being connected to students’ future (distal)
goals, Shechter et al. (2011) found that although East Asian students who were raised outside the

2

One statement of Teacher 21 in Period 1 was identified as career-focused, despite being coded as 1 for clarity, and
one of this teacher’s Level 2 statements was not coded for a goal or purpose.
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United States responded best to distal utility value information, American students tended to be
more engaged when the goals were proximal.
Finally, for temporality, two variables were created: no time referenced for the mean
number of teacher statements per observation that made no specific mention of when the science
content would be useful and distal for mid- to long-term utility value. No statements were made
about the proximal utility value of the science content, so it was excluded from the analysis.

Data Analysis
A three-level repeated-measures HLM (Raudenbush & Bryk, 2002) was used to assess
whether student perceptions of the utility value of science content varied with the number of
utility value statements made by their teachers about the value of the content. The following
models were used to test each of the research questions, regarding the week-to-week effect of
teacher utility value statements.
Variables were added step-by-step with nested models, beginning with an unconditional
linear repeated measures model, then adding Level 1 time varying measures, and then Level 2
person specific variables. This allowed for the measurement of variance accounted for by each
part of the model, which could be used to interpret effect sizes.

Level 1 Model
To investigate the week-to-week research questions, various Level 1 models were
created. In each analysis, the outcome variable identified the clarity of the utility value essays
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that students wrote each day. Students wrote as many as six essays, which were coded for the
clarity of utility value with scores of 0 through 3, as described previously.

Level 2 Model
Based on previous research done with data from the I-MUScLE Project (Kafkas et al.,
2014), gender, initial science self-competence beliefs, and student self-identification as Hispanic
have been shown to be important person-level variables. They were included in the Level 2
model, with possible interactions as justified by the data. Gender was the only variable that
returned a statistically significant effect and was thus the only variable retained in subsequent
models.
Enders and Tofighi (2007) recommend group-centering person-level dummy variables
when the research questions being analyzed are at the group level rather than the person-level to
avoid biased estimates. In this analysis, the primary research questions are about the impact of
teacher statements that are the same for all students in the same classroom, namely at Level 3 of
the model. Group-mean centering the dummy variable for gender results in an interpretation that
controls for gender, as if there were an equal proportion of males and females in each classroom.
Whenever gender is used as a control variable in subsequent models, it should be interpreted as
the effect of the independent variable, if the classroom had an equal proportion of males and
females. However, when a significant gender effect is being considered, the interpretation would
be as if the classroom had one standard deviation more females than males in the classroom.
Nevertheless, such significant gender effects are not related to the primary research questions of
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this study. In analyzing the main research questions of this study, the role of gender should be
considered mainly as a control variable.

Level 3 Model
Because students in this analysis were nested in classrooms, class period was included as
a Level 3 identification variable. In each of the analyses, the Level 3 variable was the average
number of statements observed on a daily basis each week, averaged across the six weeks. The
decision to use the mean of daily teacher utility value statements at Level 3 of the HLM growth
model was justified by a number of factors. First, all students in the classroom were exposed to
the same utility statements, so including them as a time-varying, Level-1 variable could have
biased the parameter estimates. Furthermore, each classroom was observed on the day of the
essay writing, but the second observation was sometimes before the essay writing and sometimes
after it. Rather than discard the nonessay observations, the two observations per week were
assumed to be a fair estimate of the daily frequency of teachers' statements when not being
observed during that week. This is a more appropriate interpretation than assuming that the
statements made on the essay-writing day were the only statements that impacted students’ essay
clarity, as would be assumed by excluding the second observation. Averaging the statements for
each week is likely to provide a more complete picture of the teacher utility statements that were
made during the week. Another consideration was that there were a handful of days when
substitutes taught the class during an observation. Rather than including this possible bias, using
the mean number of statements per valid observation each week allowed for the exclusion of
these substitute lessons, without biasing the data.
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Global Effects of Teacher Utility Value Statements
To investigate the more global influence of teacher statements, a 2-level cross-sectional
HLM model was created to test for a relationship between the dimensions of teachers’ statements
that students were exposed to during the first two waves of survey collection and students’
perceptions of the utility value of science in general.
The outcome variable was the composite variable for utility value from the Wave 2
student survey. Use of the Wave 2 survey was necessary because Teacher 11 was a long-term
substitute and the teacher who was on maternity leave returned to the classroom between Wave 2
and Wave 3. Rather than excluding Teacher 11 from the analysis, a decision was made to end
the analysis at Wave 2. This made it impossible to conduct a growth model as was done in the
week-to-week analysis, but it did allow for the same time period of analysis as the week-to-week
model rather than a model that extended several months longer.

Level 1 Model
Several person-level variables were entered at Level 1. The composite variables for
initial utility value and science interest from the Wave 1 survey were included to control for prior
perceptions. Those variables were grand mean-centered. Other control variables, such as
gender, ethnicity, perceived self-competence, and interest were entered, as justified by the data.
Only gender was found to be statistically significant in any of the global analyses. It was entered
as group-mean centered, as recommended by Enders and Tofighi (2007), with the resulting
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interpretation of the estimates as if each classroom had an equivalent number of males and
females, with gender functioning as a control variable.

Level 2 Model
At Level-2, classroom variables were entered. In the first model, the relationship
between utility value at Wave 2 and frequency was assessed using a variable that contains the
mean number of daily utility value statements made each week by the teacher in that class period
over a seven-week period. Included in this analysis were two observations that were conducted
before the essays were written, and then twice a week for the six weeks of the essay writing, for
a maximum of 14 observations. The daily mean for each week was then averaged for a mean
number of daily statements. As explained in the week-to-week analysis section, this procedure is
the best option for including all the data available without unduly biasing the estimates. It also
allows for the exclusion of days when a substitute was present.
In subsequent models, a variable was created for clarity of teacher utility value
statements similar to the one used in the week-to-week analysis, except that it was the mean of
statements over the seven weeks of observations. The same procedure described was used to
create variables for the size and gender of target, purpose, and temporality. Each of these group
variables was used as the independent variable in separate analyses of the global utility value of
students at Wave 2.

CHAPTER 4
DATA ANALYSIS

The research questions were investigated using data collected from event sampling of
teacher statements about the usefulness of the science content being studied and writing that
students produced about the usefulness of the science content in their everyday lives. Among
classrooms, there was a wide variation in the frequency and clarity of teacher statements. As
shown in Table 5, some teachers rarely referred to the usefulness of the content, although others
referred to it frequently. Furthermore, among those teachers who referred to the connection
between the content and real life, there was variation as to the clarity of that connection, whether
the comment was connected to decisions, goals, or career aspirations.

Table 5
Number of Teacher Utility Value Statements, by Teacher and Period

Teacher/Period
Teacher 11, Period 7
Teacher 12, Period 3
Teacher 21, Period 1
Teacher 21, Period 6
Teacher 22, Period 3
Teacher 22, Period 4
Total

1
0
0
4
1
9
4
18

Clarity Level
2
0
0
6
1
9
10
26

3
0
1
2
0
15
16
34

Total
Statements
0
1
12
2
33
30
78

All the utility value statements included students as the target. Teachers were not
observed making personal statements about the usefulness of the content for their own life or of
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other people or groups of people that did not include students. Each comment observed was
made about the usefulness to a student or group of students. The vast majority of teacher utility
statements was targeted to the whole class (see Table 6), made during teacher presentations.
Likewise, most teacher statements identified the utility value of the science content to be for
mixed-gender groupings of students rather than for individual students or for a particular gender.
Only Teacher 22 made any statements that referred to a time frame for the utility value of the
science content. In her third-period classroom, of the 33 utility statements recorded, nine were
addressed to either the moderate future or long-term future, although all other statements
recorded did not reference any particular time frame for the utility. In Period 4, 7 of her 30
statements referenced the long-term usefulness of the content, but the rest of her statements, and
those of all other teachers, in all periods, had no time specific time reference.

Table 6
Target of Utility Messages, by Teacher and Period

Teacher/Period
Teacher 11, Period 7
Teacher 12, Period 3
Teacher 21, Period 1
Teacher 21, Period 6
Teacher 22, Period 3
Teacher 22, Period 4
Total

Individual
0
0
0
0
5
5
10

Size of Target
Whole Class Small Group
0
0
1
0
12
0
2
0
27
1
25
0
67
1

Male
0
0
0
0
4
2
6

Gender
Female
0
0
0
0
2
3
5

Mixed
0
1
12
2
27
25
67

Statements made by teachers that referenced either passive outcomes or goals and
decisions (Levels 2 and 3 clarity statements) were coded for the purposes identified by the
teacher’s statement. As shown in Table 7, the majority of utility value messages focused on the
personal nature of the value to students. The next most common purpose identified by teachers
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was the usefulness to the students’ learning. Teachers also commonly identified utility value in
the science content as it pertained to students’ future career opportunities. Less commonly
referenced purposes had to do with the usefulness of the content for problem solving or for pure
performance goals.

Table 7
Goals or Purposes Identified by Utility Value Statements, by Teacher and Period
Teacher/Period
Career
Learning
Personal
Problem Solving Performance Goals
Teacher 11, Period 7
0
0
0
0
0
Teacher 12, Period 3
0
0
0
1
0
Teacher 21, Period 1
1a
3
4
0
0
Teacher 21, Period 6
0
0
1
0
0
Teacher 22, Period 3
6
6
10
1
0
Teacher 22, Period 4
8
8
9
1
1
Total
15
17
24
3
1
a
This statement was identified as career-focused, despite being coded as 1 for clarity, although one of this
teacher's Level 2 statements was not coded for a goal or purpose. Otherwise, statements are included in this
table only if they received a 2 or 3 for clarity.

Students in the six periods included in this study wrote a total of 678 essays. They were
asked to write about the relationship of the content that they were studying to their everyday
lives. The essays were coded for clarity as described above. The most common score received
by students (35.5%) across all classrooms was a 3, meaning that they connected the science
content to a decision, plan, goal, or future career plans. Conversely, the next most common
score (28.3%) was a 0, meaning that students failed to provide any connection between the
science content and real life. One hundred and fifty-six essays (23.0%) stated simply a
connection between the content and real life but did not identify any outcome (clarity = 1).
Finally, 89 essays (13.1%) identified the science content relating to passive outcomes that
impacted the students' lives but without requiring any decision making or actions on the
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students’ part. A chi-square test identified differences in some classrooms between males and
females, with males tending to score lower on the clarity scale than did females in those
classrooms. These differences were statistically controlled for by the inclusion of gender in the
HLM models when justified by the data (see Table 8 for a full report of the clarity of essays
written by students in the six classrooms and broken down by gender).

Table 8
Clarity of Utility Value in Essays Written by Students, in Classrooms and by Gender
Connected to
Career,
No
Related to
Passive
Goals,
Connection
Real Life
Outcomes
Decisions
(clarity = 0)
(clarity = 1)
(clarity = 2)
(clarity = 3)
Teacher/Period
Gender
n
%
n
%
n
%
n
%
Teacher 11,
Total
24
18.6
20
15.5
17
13.2
68
52.7
Period 7
Male*
17
25.4
14
20.9
9
13.4
27
40.3
Female
7
11.3
6
9.7
8
12.9
41
66.1
Teacher 12,
Total
23
22.5
37
36.3
10
9.8
32
31.4
Period 3
Male
10
41.7
7
29.2
1
4.2
6
25.0
Female
13
16.7
30
38.5
9
11.5
26
33.3
Teacher 21,
Total
31
36.5
28
32.9
5
5.9
21
25.3
Period 1
Male
10
29.4
12
35.3
2
5.9
10
29.4
Female
21
41.2
16
31.4
3
5.9
11
21.6
Teacher 21,
Total
46
40.0
23
20.0
7
6.1
39
33.9
Period 6
Male**
33
57.9
8
14.0
3
5.3
13
22.8
Female
13
22.4
15
25.9
4
6.9
26
44.8
Teacher 22,
Total
43
32.8
29
22.1
24
18.3
35
26.7
Period 3
Male***
28
54.9
5
9.8
7
13.7
11
21.6
Female
15
18.8
24
30.0
17
21.3
24
30.0
Teacher 22,
Total
25
21.6
19
16.4
26
22.4
46
39.7
Period 4
Male*
12
35.3
7
20.6
8
23.5
7
20.6
Female
13
15.9
12
14.6
18
22.4
39
47.6
Total
192
28.3
156
23.0
89
13.1
241
35.5
Note. A chi-square test of means by gender was conducted: *p < .05; **p < .01; ***p < .001.

Total
129
67
62
102
24
78
85
34
51
115
57
58
131
51
80
116
34
82
678

A multi-level growth model was analyzed, using HLM 7, to ascertain whether there was a
relationship between the frequency of teacher utility value statements and the clarity of the
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essays written by students across the course of the six weeks of observation. A growth model
was selected because when controlling for gender, there was an average decline of 0.121 points
(SE = 0.037, p = 0.022) in students’ clarity scores each week of the study. This meant that
average student essay scores declined about three-fifths of a point on a 3-point scale across six
weeks of the study. This declining relationship is the main interest of the present study, and the
research questions are analyzed by finding whether the various dimensions of teacher utility
statements are related to the decline. The model run to test whether frequency alone was a
predictor of student essay score showed that when teachers made one extra statement above the
grand mean, the decline of student scores improved by 0.029 (SE = 0.011, p = 0.054) (see Table
9).
Next, the clarity of the teacher statements was analyzed. In the full model, the mean
number of clarity Levels 1, 2, and 3 statements were entered into the model as predictors of the
students’ initial clarity scores (the intercept, γ000) and as moderators of the slope of students’
clarity scores across time (γ100). The declining relationship between essay clarity score and week
of the observation was slightly stronger when controlling for teacher statements (γ100 = -0.127,
SE = 0.026, p < 0.001). Significant gender interaction effects on the intercept and on the effect
of teacher messages justified including gender as a control variable. Regarding the effect of
clarity, in classrooms in which teachers, on average, made one additional Level 3 utility value
statement, referencing the goals, decisions or career aspirations of students, the average essay
score increased 0.098 points per week, when controlling for gender and number of Level 1 and
Level 2 statements made (see Table 10).
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Table 9
Multi-Level Modeling of the Change in Average Clarity Scores of Student Essays Across
the Six Weeks of Observations, with Gender and Frequency of Teacher
Utility Messages as Level 2 and Level 3 Predictors, Respectively
Conditional Model
Full Model
Estimate
SE
p
Estimate
SE
p
Fixed Effects
Intercept γ000
1.500
0.122 < .001
1.498 0.123 < .001
1.805 0.130 < .001
Frequency γ001
-------------0.082 0.057
n.s.
Gender γ010
------0.527 0.155
.019
0.552 0.129 < .001
Frequency γ011
------------0.008 0.056
n.s.
Weeks γ100
-0.121
0.033
.015
-0.121 0.037
.022
-0.124 0.026 < .001
Frequency γ101
------------0.029 0.011
.009
Variance Estimates
Level-1 σ2
0.995
0.989
--0.995 0.990
--0.996 0.993
--Intercept1 τ00
0.624
0.389 < .001
0.546 0.298 < .001
0.524 0.274 < .001
Weeks u1j
0.139
0.019
.019
0.107 0.012
.027
0.129 0.017
.028
Intercept1/Intercept2 u00
0.250
0.062
.001
0.261 0.068 < .001
0.249 0.024
.002
Intercept1/Gender u01
------0.211 0.045
n.s.
------Weeks/Intercept2 u10
0.049
0.002
.088
0.065 0.004
n.s.
------Weeks/Female u10
------0.081 0.007
n.s.
------Note. Outcome = clarity of essays for all six weeks. Probability shown if p < 0.1; otherwise listed as n.s. Gender
was group-mean centered (male = 0, female = 1), and Weeks was centered halfway between the six observations (2.5 to 2.5). All other variables were entered grand-mean centered. Unreliable Level 3 variances were fixed in the
Final Model.
Parameter

Unconditional Model
Estimate
SE
p
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Table 10
Multi-Level Modeling of the Change in Average Clarity Scores of Student Essays Across
the Six Weeks of Observations, with Gender and Clarity of Teacher
Utility Messages as Level 2 and Level 3 Predictors, Respectively
Conditional Model
Full Model
Estimate
SE
p
Estimate
SE
p
Fixed Effects
Intercept γ000
1.500 0.122 < .001
1.498 0.123 < .001
1.492 0.089
.004
Teacher Clarity 1 γ001
-------------0.440 0.324
n.s.
Teacher Clarity 2 γ002
-------------0.234 0.327
n.s.
Teacher Clarity 3 γ003
------------0.311 0.160
n.s.
Gender γ010
------0.527 0.155
0.019
0.547 0.126 < .001
Teacher Clarity 1 γ011
-------------0.202 0.467
n.s.
Teacher Clarity 2 γ012
-------------0.684 0.470
n.s.
Teacher Clarity 3 γ013
------------0.520 0.231
.026
Weeks γ100
-0.121 0.033
.015
-0.121 0.037
0.022
-0.127 0.026 < .001
Teacher Clarity 1 γ101
------------0.089 0.089
n.s.
Teacher Clarity 2 γ102
-------------0.128 0.097
n.s.
Teacher Clarity 3 γ103
------------0.098 0.049
.048
Gender γ110
-------0.073 0.062
n.s.
------Variance Estimates
Level-1 σ2
0.995 0.989
--0.995
.990
--0.997 0.993
--Intercept1 τ00
0.624 0.389 < .001
0.546 0.298 < .001
0.549 0.302 < .001
Weeks u1j
0.139 0.019
.019
0.107 0.012
.027
0.120 0.015
.041
Intercept1/Intercept2 u00
0.250 0.062
.001
0.261 0.068 < .001
0.156 0.024
.002
Intercept1/Gender u01
------0.211 0.045
n.s.
------Weeks/Intercept2 u10
0.049 0.002
.088
0.065 0.004
n.s.
------Weeks/Female u10
------0.081 0.007
n.s.
------Note. Outcome = clarity of essays for all six weeks. Probability shown if p < 0.1; otherwise listed as n.s. Gender
was group-mean centered (male = 0, female = 1), and Weeks was centered halfway between the six observations (2.5 to 2.5). All other variables were entered grand-mean centered. Unreliable Level 3 variances were fixed in the
Final Model.
Parameter

Unconditional Model
Estimate
SE
p

Another multilevel growth model was run to determine whether the gender of the target
had any effect on the decline in student essay clarity across the study. There was no statistically
significant effect of targeting one gender in particular or mixed gender groupings when
considering the decline of essay scores across time (see Appendix E). Another model was built
to look at the size of the target. There was no significant interaction effect with the decline of
scores over time when controlling for the gender makeup of the classroom (see Appendix E).
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However, there was a statistically significant interaction in the relationship between the gender
intercept and the size of the group targeted.
When considering the dimension of purpose, there was no significant effect on the
decline of essay scores over time when controlling for the gender makeup of the classroom (see
Appendix E). However, in classrooms with more females than males, there was an increase in
average student essay clarity score of 2.777 points (SE = 1.065, p = 0.010) when the teacher
statements identified career as the purpose of the utility value increased by 1. Conversely, an
increase of 1 average statement identifying personal purposes of the utility value decreased the
average score by -3.495 points (SE = 1.795, p = 0.049) when there were more females in the
classroom. These gender effects are intriguing but do not deal with the main research questions
of this study.
Finally, a model testing temporality was run, and there was no interaction effect with the
decline across time when controlling for the gender makeup of the classroom (see Appendix E).
However, in classrooms with more females, students’ essay clarity scores increased 2.026 points
(SE = 0.812, p = 0.014) as teachers made more utility statements with unspecified time
references.
After running models that examined the individual scores of essays as an outcome, the
analysis continued to look at the students’ global utility value ratings of the science content as
predicted by the teacher utility value messages. The global analysis included only those student
and teacher statements that were included in the week-to-week analysis. In the first model
analyzed, no statistically significant effect was found for the frequency of teacher utility value
statements, without regard to the clarity of those statements (see Appendix E).
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Next, a model was run to analyze the relationship between the clarity of teachers’ utility
value statements and students’ global utility value at Wave 2 of the study, controlling for
students’ initial ratings of interest and utility value. Table 11 shows the parameter estimates for
the model. The number of Level 1, Level 2, and Level 3 teacher clarity statements were entered
into the model at the group level. Gender, ethnicity, and initial self-competence were not
statistically significant control variables and were excluded from the final model. When
controlling for Level 1 and Level 3 clarity statements, students’ global utility value beliefs
declined 0.702 points (SE = 0.342, p = 0.043) on a 6-point scale for each Level 2 statement,
addressing only a passive outcome, that a teacher made beyond the grand mean. Conversely,
there was a positive relationship that approached significance (SE = 0.168, p = 0.072) between
the number of teachers’ Level 3 clarity statements and students’ global utility value beliefs.
Specifically, for each additional Level 3 clarity statement, referencing a student’s goals,
decisions, or career aspirations, that a teacher made, students’ global utility beliefs increased
.305 (see Table 11 for the full results of this model).
Another model of global utility value showed that teachers who made more statements
than average targeting male students had a commensurate increase in the global utility value
scores of their students when controlling for the gender makeup of their classroom, initial utility
value, and initial interest (see Table 12). Likewise, teachers who made more statements about
the distal nature of the science utility saw an increase in their students’ Wave 2 global utility
value. There was a 0.657 point increase in Wave 2 global utility value for each statement made
about the distal nature of the science content’s usefulness (see Table 13). A bivariate correlation
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between teacher statements targeting males and distal statements showed a strong relationship
(r=0.972, p<.001) between the two dimensions of teacher statements.

Table 11
Parameter Estimates Wave 2 Utility Value Beliefs
Conditional Model
Full Model
Estimate
SE
p
Estimate
SE
p
Fixed Effects
Intercept γ00
4.852 0.161 < .001
4.840
0.093 < .001
4.842 0.092 < .001
Teacher Clarity 1 γ01
------------0.387 0.348
n.s.
Teacher Clarity 2 γ02
-------------0.702 0.342
.043
Teacher Clarity 3 γ03
------------0.305 0.168
.072
Initial Utility γ10
------0.497
0.095
.003
0.480 0.100
.005
Initial Interest γ20
------0.182
0.078
.068
0.172 0.078
.030
Variance Estimates
Level-1 σ2
1.306 1.706
--1.012
1.024
--1.002 1.004
--Intercept1 τ00
0.271 0.073
.090
0.030
0.001 > .500
------Initial utility u1j
------0.049
0.002
.374
0.081 0.007
n.s.
Initial interest slope u2j
------0.008
0.000 > .500
------Note. Probability shown if p < 0.1; otherwise listed as n.s.; significance level for this study is p < .05. All variables
included in the final model were grand-mean centered. Unreliable Level 3 variances were fixed in the Final Model.
Parameter

Unconditional Model
Estimate
SE
p

Table 12
Global 2-Level HLM Model for Gender of Target, Intervention Classrooms Only
Model: Gender of Target
Estimate
SE
p
Fixed Effects
Intercept γ00
4.841
0.092
< .001
Target Males γ01
1.531
0.751
.044
Target Females γ02
0.304
0.984
n.s.
Target Mixed Gender γ03
-0.191
0.120
n.s.
Gender γ10
-0.196
0.199
n.s.
Initial Utility γ20
0.489
0.105
.006
Initial Interest γ30
0.160
0.079
.045
Variance Estimates
Level-1 σ2
0.999
0.999
--Initial Utility u2j
0.112
0.013
n.s.
Note. Significance shown if p 0.1; otherwise listed as n.s. Gender
was group-centered (males = 0, females = 1). Each of the target
variables was the mean of statements made each week, and they were
grand-mean centered.
Parameter
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Table 13
Global 2-Level HLM Model for Temporality, Intervention Classrooms Only
Model: Gender of Target
Estimate
SE
p
Fixed Effects
Intercept γ00
4.841
0.092
< .001
No time referenced γ01
-0.205
0.116
.080
Distal γ02
0.657
0.313
.038
Initial Utility γ10
0.489
0.105
.006
Initial Interest γ20
0.160
0.079
.045
Variance Estimates
Level-1 σ2
0.999
0.997
--Initial Utility u2j
0.093
0.009
.268
Note. Each of the temporality variables was the mean of statements
made each week, and they were grand-mean centered. During the
observations, no utility value statements with a proximal time
reference were recorded.
Parameter

CHAPTER 5
DISCUSSION

The results of this study give a unique insight into the relationship between science
teachers and their students. Expectancy-value theory (Eccles et al., 1983) argues that a student’s
expectations for success and his/her valuing of a task are major motivational factors in that
student’s decisions about whether to pursue that task, persevere through difficulties, and,
possibly, work toward career aspirations. Student beliefs about the utility value of learning
science have been shown to have positive motivational outcomes (Hulleman & Harackiewicz,
2009). Teachers are in a unique position to impact the task value beliefs of their students, and
previous research has shown that science teachers who talk more about the utility value of their
content have a positive influence on the utility value beliefs of their students (Kafkas et al.,
2014). The objectives of this study were to better understand how science teachers communicate
utility value messages and the impact those messages have on the beliefs of their students.
The descriptive results regarding teachers’ use, or lack thereof, of utility value statements
in their presentation of science content are striking. Consistent with prior observations by
Shumow and Schmidt (2014), most of the teachers in this sample appeared to miss numerous
opportunities to make connections between the content being introduced to the students and their
everyday lives. This study reveals the disparity in the observed instances of utility value
messages between Teacher 22, who made a combined 66 utility value statements and all the
other teachers with a combined total of 12 statements. One teacher made only a single utility
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value statement during the 12 days of observation in her classroom, and another was never
observed making a utility statement. It is telling that the two teachers who made the vast
majority of statements had previously worked as scientists; perhaps this life experience made it
feel more natural for them to make utility-related connections to course content. Moreover, there
were qualitative differences in the clarity of utility value messaged teachers made: some
statements were extremely general, whereas other statements connected content to specific goals
or interests of students. Only about 45% of all of the utility statements observed made explicit
connections to students’ goals or interests, and again, the vast majority of these came from
Teacher 22. Thus there appear to be teacher-related differences in both the frequency and the
clarity of utility statements. This suggests differences in prior work experience as a scientist,
teacher training and teacher beliefs about the value of making such statements. Wang and Eccles
(2013) and Kafkas et al. (2014) found that teacher utility value statements influence student
perceptions of academic content, including science content. A number of other studies have
suggested that students find their teachers to be more effective when they make the content
relevant to their everyday lives (Anderman et al., 2011; Assor et al., 2002). The lack of utility
value statements from the majority of teachers in this study suggests that there is a gap between
the research on motivation on the one hand and professional development and teacher evaluation
on the other.
Together, these descriptive findings suggest that science teachers need explicit education
on the importance and ways of making their science content more relevant to their students. A
teacher’s ability to make science content relevant for students is also likely dependent, at least
partially, on the depth of his or her content knowledge, with those who understand the content

73
more deeply being more likely to articulate its relevance. Although teacher content knowledge
was not an explicit focus of the study, the background information collected from participant
teachers revealed that Teacher 22 (who made the most utility statements) had a master’s degree
in science and had worked as a scientist prior to entering the teaching field. Researchers who
observed all teachers anecdotally commented on the depth of this teacher’s content knowledge
relative to the other teachers (L. Shumow & J. Schmidt, personal communication, June 22,
2016). This anecdotal evidence suggests that increasing teachers’ content knowledge may be
another pathway to promoting their use of statements about relevance. This is a promising area
for future research.
The need for more focus on making science content relevant in teacher preparation and
professional development settings is underscored by the finding that, in general, students seemed
to actually lose ground in their willingness or ability to make personal connection between
science and their lives over time. The multilevel models showed significant decreases in
students’ essay clarity scores over time, which means that across the six weeks of the study,
students made fewer explicit connections between science content and their own personal
interests and goals. In the absence of teacher scaffolding for making these connections, students
may become increasingly unwilling or unable to do this independently. This effect may be
cumulative in that the more often students are presented with science content without relevance,
the less relevant they perceive that science content to be. This downward trend is especially
disconcerting given the associations shown in prior research between perceived utility and
student motivation and achievement (Hulleman & Harackiewicz, 2009). As is discussed
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following, the present study suggests that teachers can mitigate this downward trend through the
use of statements about the utility of science content.
The first research question that drove this study asked whether there was a relationship
between the frequency of teachers' utility value statements and their students’ perceptions of the
utility value of the science content they are studying. A correlation did exist between the number
of utility value statements and student perceptions of the value of science content. Consistent
with prior research (Kafkas et al., 2014), this suggests that teachers who make more utility
statements have a more positive impact on their students. Caution should be taken in interpreting
this result to mean that the frequency of teacher statements matters without reference to the
clarity of those statements. The skewed distribution of teacher statements (see Table 5) biases
this estimate toward the higher levels of clarity because the most common utility statements were
related to goals, decision, and career aspirations.
Analysis of the second research question shows that students whose teacher made
additional utility value statements that connected the content explicitly to students' decisions,
goals, or career aspirations (clarity = 3) had higher essay scores compared to their peers when
controlling for gender and the overall decline in essay scores across time. This suggests that
such Level 3 clarity statements had a positive effect on student perceptions of the utility value of
the science concept being taught. This finding is in line with what was found by Kafkas et al.
(2014), with their situational utility value, and by other researchers in retrospective reporting of
such a relationship (Darby-Hobbs, 2011; Wang & Eccles, 2013). Combined with the earlier
observation that there is a wide discrepancy between the presence of such clear utility value
statements, this finding suggests that there is a great opportunity for teachers to improve their
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students’ valuing and motivation to learn, if they make increased effort to make the content they
are teaching more relevant to their students through the use of utility value statements that appeal
to students’ goals, decisions, and career aspirations. Another interesting aspect of this finding is
that the value of such statements is statistically significant when controlling for other types of
relevance statements, such as simple statements of the connection of the content to the real world
or to passive outcomes that affect students’ lives. It seems to be that the more active relevance is
what impacts student perceptions of utility value.
The third research question asked whether there was a relationship between whom the
teacher targeted with the utility value messages and the students’ perceived utility value as
expressed by their essays. There were no significant interaction effects for target when
considering the decline of essay scores, which means that the target of teacher utility statements
did not correlate with any change in the clarity of student essay scores. The only significant
effects returned were related to the average essay scores, gender, and the seeming preference for
an individual target by female students. This gender effect is not a main research question of this
study, but the results suggest the need for further study.
The fourth research question was about whether the purpose for which the science
content was said to be useful was related to student perceptions of its utility value. Once again,
there was no interaction effect with the decline of essay scores across time when controlling for
gender. Female students tended to write with more clarity when their teacher emphasized career
aspirations as the purpose of the utility value, when controlling for other purposes and the gender
makeup of the classroom. Conversely, there was a negative correlation between the personal
purposes of the content and essay scores for females. This result again is outside the bounds of
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the research questions posed by this study but suggests the need for further research into the
reasons for these gender differences.
The fifth research question addressed the temporality of the teacher statements. Few
statements were made during the essay writing that addressed temporality. There was no
statistically significant effect on the decline across time of essay scores and the temporality of
the teacher statements when controlling for gender. However, in classrooms with more females,
on average, students wrote with more clarity when their teacher tended not to give a time
reference for their utility value statements.
Finally, the last research question asked whether the relationships between teacher
statements and students’ weekly perception of utility were also observed in students’ more global
ratings of the general utility value of science, as measured at the beginning and end of the study.
Once again, when considering pure frequency of utility value statements, without regard to
clarity, there was no statistically significant relationship between teacher statements and
students’ Wave 2 ratings of utility value of science when controlling for initial interest and utility
value. However, when controlling for clarity of statements, an interesting statistically significant
relationship was identified. First, increased teacher statements about the passive outcomes of the
science content actually decreased student ratings of utility value when controlling for Level 1
and Level 3 statements. This suggests that when teachers make an average number of both quite
general and quite specific goal-oriented statements, students may become disinterested by the
more passive outcomes that are expressed by Level 2 statements. More research is needed to
understand this phenomenon. Level 3 statements had a positive relationship (0.305) with student
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ratings of utility value, but it only approached significance (p = 0.072), so it cannot be used
conclusively to help explain this phenomenon.
When considering the relationship between the target of a teacher’s utility statements and
students’ global utility value, targeting male students led to increased ratings of utility value
when controlling for gender makeup of the classroom, initial utility value, and interest ratings.
Targeting females did not have a statistically significant effect on students’ utility value ratings,
but it trended in the same direction, whereas targeting the utility to mixed-gender groupings
trended negatively.
Initially, it appears that these results suggest that all students tended to see increased
utility value for science when teachers more often articulated the value of science for males.
This finding might indicate that both male and female students continue to see science as a
“male” field, thus making articulation of the utility for males more convincing evidence that
science is indeed useful. This explanation, although possible, is likely a hasty one and would
bear further scrutiny in future studies. Although nonsignificant, the coefficient for female targets
was also positive, though the coefficient for groups of students was negative. This pattern might
suggest that what matters for increasing students’ utility perceptions is that individual students
(as opposed to groups) are identified as the targets. In other words, it may be more important for
teachers to point out that science content is important for individual students rather than for
larger groups of students. Another reason to withhold judgement about this finding is that
teacher statements targeting males was highly correlated with statements addressing distal utility
value. This suggests that one variable or an interaction of both variables might be responsible
for the observed effect. Again, this finding should be investigated in future research.
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The fourth research question about the purposes identified by the teacher utility value
statement returned no significant results. If Level 3 statements about the goals, decisions, and
career aspirations was nonsignificant, it follows that the purposes identified by those statements
would also be nonsignificant. There may be an untested interaction effect between clarity and
purposes, which could be studied further.
Finally, students’ utility value ratings were positively correlated with teacher statements
that identified a moderate or long-term usefulness of the science concepts presented in class.
Unlike the week-to-week results, which did not show any ameliorative effect on students’
declining clarity scores in their essays, these results that focused on more global perceptions of
science utility suggest that students respond more to distal utility value statements, which is
supported by the theoretical construct of Eccles and Wigfield (2002), who argue that utility value
must be connected to students’ long-term goals in order to have significance for their motivation.
As discussed above, care should be taken when generalizing this finding, because of the high
correlation with targeting males. The size of the target audience was not statistically significant.

Limitations
Along with those mentioned previously, this study has some other limitations. First,
there is the fact that the vast majority of utility statements were made by one of the four teachers
in her two class periods, and that one teacher made zero statements. This wide range of
difference, though true to the reality of the classrooms observed, might lead to some spurious
conclusions, especially in regard to some of the latter research questions, because they may just
be replicating the role of Level 3 clarity statements. Additionally, there is concern about the
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high correlation between teacher statements referencing distal utility value and targeting males.
Caution should be taken in interpreting these results, until they can be replicated in future
research.
Another limitation is that the global analysis was cross-sectional, when the results of the
week-to-week analysis suggests that there might be a declining trend that could be accounted for
by a growth model. Unfortunately, the return of a teacher from maternity leave between Wave 2
and Wave 3 made such an analysis impossible, as it would raise issues of validity.
A final limitation is that some relationships were nonsignificant but might have been
significant if there had been a larger sample size. Unfortunately, the study design limited the
number of students and teachers participating in the essay writing. Although this may have led
to some real relationships being missed, it lends credence to those found to be significant, despite
the lack of a larger sample.

Implications for Further Research
Further research is suggested by a number of the implications of this study. First, a study
design that would allow for a growth model of the global utility value might reveal a similar
relationship between Level 3 teacher statements and student ratings of the usefulness of science.
Another suggestion would be to investigate further the role of gender in the targeting of teacher
utility statements. Perhaps a more controlled setting in which the statements were intentionally
targeted at males, females, and mixed gender groupings would help to explicate this result. It
would be important to have a large enough sample size to find the moderate effect sizes of
targeting females and mixed-gender groups that were suggested by this study.
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Finally, the role that gender plays in the reception of teacher utility statements was not a
primary area of concern in this study but emerged consistently as a factor that was associated
with students’ expressions of utility. Gender is included in this study as a control variable and as
a function of who teachers target with their utility statements only. However, a number of
statistically significant results for gender on the average essay score and teacher statements were
found. Further research is needed to investigate these differences in the ways in which males
and females respond to teacher utility statements.

Theoretical Implications
Research into the role of teachers’ influence on student utility value beliefs has produced
positive but mixed results. The findings of this study confirm the role that teacher utility value
statements have in the momentary to short-term utility value beliefs of students. Kafkas et al.
(2014) found that students rated their daily science content more useful when their teacher made
more statements about its usefulness. This study extends that trend on a week-to-week basis, as
students whose teachers made more utility value statements, and especially about the usefulness
of the week’s science content to their goals, decisions, and career aspirations, wrote essays that
communicated that usefulness with more clarity. On a global level, this study suggests that not
just any statement of utility can necessarily increase global utility values beliefs about science.
Rather, statements that related the content to only a passive outcome, such as “Bacteria causes
bad breath,” were related to a drop in global utility value. This finding seems to support the
Eccles and Wigfield (2002) claim that utility value is more salient when it connects to individual
goals and career aspirations.
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Another theoretical implication of these findings is that teacher utility value statements
do seem to have an impact on the utility value perceptions of students. Although the main
scholarly debate on this subject is centered on prepared interventions (Acee & Weinstein, 2010;
Durik et al., in press; Hulleman & Harackiewicz, 2009), this study’s findings suggest that the
statements that teachers make about the utility value of science in the course of their regular
instruction influence student perceptions of the content’s usefulness. Although it was outside the
scope of this study to identify the best interventions for utility value, the results do show that
what teachers say on a daily basis about the utility value of science does influence student
perceptions. The findings of this study also support the results of some retrospective studies on
teacher effectiveness, which found similar reports by students about teachers who made the
content relevant (Anderman et al., 2011; Darby-Hobbs, 2011).
Finally, in the present study, teachers made no statements about the personal usefulness
of the science content in their own life. However, research into teacher effectiveness has
suggested that students find teachers who make such statements to be motivational (Anderman et
al., 2011; Darby-Hobbs, 2011). Because these previous studies are retrospective, little is known
about how such statements impact student utility value beliefs, especially across the course of a
school year.

Implications for Educational Practice
A number of implications for teachers’ educational practice are based on the results of
this study. First, teachers should make more explicit the connection between the weekly science
content they are teaching and the goals, decisions, and career aspirations of their students. This

82
has been shown to have a positive impact on the day-to-day (Kafkas et al., 2014) and now weekto-week utility value perceptions of students. Such increases in task value beliefs should lead to
increased engagement and motivation. Unfortunately, this study and others (Shumow &
Schmidt, 2014) have shown that many teachers miss these opportunities to support their students'
engagement in science.
Another implication is that students seem to respond better to comments made about
specific individual students rather than about groups of students. Teachers should consider
targeting their utility value messages to individual students or specific gender groups rather than
being too general. It seems that students respond better to specifics rather than generalities. To
be clear, this recommendation is about for whom the science content is said to be useful, not to
whom the statement was made.

Conclusion
The data collected and analyzed in this study support a number of conclusions and
suggest a number of directions for future research. Most importantly and consistently, the results
of both the week-to-week and the global utility outcomes suggest that it is the quality, not the
quantity of teachers’ utility value statement that has the greatest impact on students’ expression
of utility value. Sheer frequency, though significant in the week-to-week analysis, was
nonsignificant in the global analysis. Furthermore, when controlling for Level 3 statements, the
relationship to frequency disappeared for both general connections to science and statements
connecting passive outcomes. However, when teachers made statements that specifically
articulated the connection between science content and specific actions or decisions students
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would make, students’ expression of utility became more robust: they articulated more clearly
that their weekly science content mattered, and they also expressed stronger global beliefs about
the utility of science. Conversely, students rated science as globally less useful if their teacher
tended to make more statements that suggested passive relationships between science and life.
Consistent with this notion of the value of specificity in teacher statements, results were
suggestive that utility statements that emphasize the value of science content for specific
individual students (rather than groups of students) may have more powerful impacts on
students’ perceptions of utility. This is one area that deserves further investigation, as the results
indicate that these effects may be stronger when the emphasis is on individual male students
rather than individual female students. Future research in this area can have important
implications for promoting broader interest and participation in science among males and
females.
Finally, results from the global analysis (but not the week-to week analysis) suggest that
students rated science as globally more useful if their teacher made more statements about the
moderate or long-term usefulness of the content rather than making statements with no time
reference at all. This finding further supports the notion that specific statements about utility are
more powerful than general ones. Together, these results suggest that the statements that
teachers make during the course of their ordinary instruction have an impact on the value that
students acknowledge in their academic content and that the more specific and concrete the
statement, the more influential it is to students.
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Your Student ID: ________________ Teacher ID:__________

Class Period: __________

Student Survey I
I. Background
1. What is your gender? (Circle one)
Male ………………………….

1

Female ……………………….

2

2. What is your age?

__________ years

3. Which best describes you? (Circle all that apply)
Asian or Pacific Islander ...........................................

1

Hispanic, regardless of race ......................................

2

Black .......................................................................

3

White .......................................................................

4

American Indian or Alaskan Native .........................

5

4. Who lives in the same household with you? (Circle all that apply)
No

Yes

No

Biological Mother ...........

0

1

Other female relative ....

0

1 # sisters_____

Biological Father ............

0

1

Other male relative ........

0

1 # brothers____

Adoptive Mother .............

0

1

Other adult female ........

0

1

Adoptive Father ..............

0

1

(Example: foster mother or guardian)

Stepmother ...................... . 0

1

Other adult male ............

Stepfather ........................

0

1

(Example: foster father or guardian)

Grandmother ...................

0

1

Does not apply ..............

Grandfather .....................

0

1

(Example: no other parent/guardian)

0

0

Yes

1

1
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5. How far in school did your parents go?

Does not apply ......................................................................

A
(Circle one)
Father or
Male Guardian
0

B
(Circle one)
Mother or
Female Guardian
0

Less than high school graduation .........................................

1

1

Graduated from high school, but did not go any further ......

2

2

Graduated trade or business school after high school ..........

3

3

Graduated from a two-year college ......................................

4

4

Attended a four-year college but did not graduate ...............

5

5

Graduated from college ........................................................

6

6

Master’s degree or equivalent ...............................................

7

7

Ph.D., M.D., or other advanced professional degree ............

8

8

I don’t know ..........................................................................

9

9

Remember to answer for both parents

6. What are your favorite subjects in school? Please list up to 3 Subjects.

_____________________________________________

_____________________________________________

_____________________________________________
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II. Your Plans for the Future
7. What do you plan to do after you graduate from high school? (Circle One)
Get a full-time job ....................................................

1

Attend a trade/professional school ...........................

2

Attend two-year college ...........................................

3

Attend a four-year college .......................................

4

Other __________________________________

5

8. As things stand now, how far in school do you think you will go? (Circle One)
Less than high school .................................................................................

0

Graduate from high school, but not go any further ...................................

1

Go to vocational, trade or business school after high school ....................

2

Attend a two-year college ..........................................................................

3

Attend a four-year college but not graduate ..............................................

4

Graduate from college ...............................................................................

5

Earn a master’s degree or equivalent .........................................................

6

Earn a Ph.D., M.D., or other advanced professional degree ......................

7

I don’t know how far I’ll go ......................................................................

8

9. If you plan to continue school after high school, what do you think you will study?
(Example: science, art, computers, psychology, literature, engineering, etc.)

___________________________________________________________

10. What job do you expect to have when you are 30 years old?
___________________________________________________________
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III. Your thinking about Science
For these questions, tell us how you feel about it by circling the answer that is most true for
you – not what anyone else thinks. There are no right or wrong answers. We just want to
know what you think.
11. How good in science are you?
1

2

3

4

5

6

Not at all
Good

7
Very good

12. If you were to list all the students in this class from the worst to the best in science,
where would you put yourself?
1

2

3

One of the
worst

4

5

6

In the
middle

7
One of the
best

13. Some kids are better in one subject than in another. For example, you might be better
in math than reading. Compared to most of your other school subjects, how good are you
in science?
1

2

3

A lot worse in
science than in
other subjects

4

5

6

7

About the
same

A lot better in
science than in
other subjects

14. I can apply what we are learning in science class to real life.
1
Strongly
disagree

2

3

4
Neither
disagree
nor agree

5

6

7
Strongly
agree
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15. I think what we are studying in science class is useful to know.
1

2

3

Strongly
disagree

4

5

6

Neither
disagree
nor agree

7
Strongly
agree

16. I can see how what I learn from science applies to life.
1

2

3

Strongly
disagree

4

5

6

Neither
disagree
nor agree

7
Strongly
agree

17. I’ve always been fascinated by science.
1

2

3

Strongly
disagree

4

5

6

Neither
disagree
nor agree

7
Strongly
agree

18. I’m really excited about learning science.
1

2

3

Strongly
disagree

4

5

6

Neither
disagree
nor agree

7
Strongly
agree

19. I think science is an important subject.
1
Strongly
disagree

2

3

4
Neither
disagree
nor agree

5

6

7
Strongly
agree
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20. I am interested in science.
1

2

3

4

Strongly
disagree

5

6

7

Neither
disagree
nor agree

Strongly
agree

21. I think what we study in science is important for me to know.
1

2

3

Strongly
disagree

4

5

6

7

Neither
disagree
nor agree

Strongly
agree

22. How well do you expect to do in science this year?
1

2

3

4

5

6

7

Not at all
well

Very well

23. How good would you be at learning something new in science?
1

2

3

4

5

6

7

Not at all
good

Very good

We would like to know your opinions about intelligence, performance, learning, effort, and
challenges in science. Please answer honestly and say what you believe. There is no right
or wrong answer and you won’t be graded. We really just want to know what you think.
24. You have a certain amount of intelligence in science and you really can’t do much to
change it.
1

2

3

4

5

6

Disagree a
Lot

Disagree

Disagree a
Little

Agree a
Little

Agree

Agree a
Lot
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25. You can always greatly change how intelligent you are in science.
1

2

3

4

5

6

Disagree a
Lot

Disagree

Disagree a
Little

Agree a
Little

Agree

Agree a
Lot

26. You can learn new things, but you can’t really change your basic science intelligence.
1

2

3

4

5

6

Disagree a
Lot

Disagree

Disagree a
Little

Agree a
Little

Agree

Agree a
Lot

27. No matter how much intelligence you have in science, you can always change it quite a
bit.
1

2

3

4

5

6

Disagree a
Lot

Disagree

Disagree a
Little

Agree a
Little

Agree

Agree a
Lot

28. An important reason why I do my science work is because I like to learn new things.
1

2

3

4

5

6

Disagree a
Lot

Disagree

Disagree a
Little

Agree a
Little

Agree

Agree a
Lot

29. The main thing I want when I do my science work is to show how good I am at it.
1

2

3

4

5

6

Disagree
a lot

Disagree

Disagree
a little

Agree
a little

Agree

Agree
a lot

30. When something is hard in science, it just makes me want to work more on it, not less.
1
2
3
4
5
6
Disagree
a lot

Disagree

Disagree
a little

Agree
a little

Agree

Agree
a lot
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31. If a science assignment is hard, it means I’ll probably learn a lot doing it.
1

2

3

4

5

6

Disagree
a lot

Disagree

Disagree
a little

Agree
a little

Agree

Agree
a lot

32. To tell the truth, when I work hard at my science work, it makes me feel like I’m not
very smart.
1

2

3

4

5

6

Disagree
a lot

Disagree

Disagree
a little

Agree
a little

Agree

Agree
a lot

33. You only know you’re good at science when it comes easily to you.
1

2

3

4

5

6

Disagree
a lot

Disagree

Disagree
a little

Agree
a little

Agree

Agree
a lot

34. My goal in science class is to perform better than the other students.
1

2

3

4

5

Strongly
Disagree

Disagree

Neither
Disagree
nor Agree

Agree

Strongly
Agree

35. My goal in science class is to learn as much as possible.
1

2

3

4

5

Strongly
Disagree

Disagree

Neither
Disagree
nor Agree

Agree

Strongly
Agree

Thank you for your participation.
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Instructions3 for identifying the primary statement of utility
A statement of utility is any statement represented in the following:
CODING PRIMARY UTILITY STATEMENT
Variable
Description
Coding primary statement of utility
0 = content only with no connection
OR connection with no content OR
wrong content (e.g., writing about
digestion when the topic is
atmosphere) [if Essay 1 = 0, Essay 2
through Essay 6 = 9 (missing). When
Essay 1 = 0, nothing is highlighted.
Skip to Essay 7 and code for “Other
Value” from Essay 7 through Essay 14
and proceed coding 15 through 17].

Examples

Weather is the study of the atmosphere
and moisture.
If I tell my mom what I learn at school,
she lets me play video games.

The weather happens almost everywhere.
Today it is rainy.

ESSAY1

3

1 = real life is related to science
content OR utility/importance of
It’s important to know about weather.
content is stated without goal (useful
for what goal?) OR content is for sake Dentists need to know about bacteria.
of having content (e.g., naming things).
I want to know about clouds so I can name
them.
Humidity is important because it makes
2 = Content impacts real life for
my make-up run.
specific passive outcome (include
comfort/discomfort/expectations)—
I really hate it when it’s humid.
EXCLUDE if content impacts
decisions, plans, or actions.
Bacteria causes bad breath.
3 = Content is useful for some specific Dentists need to know about bacteria in
goal OR if author states possibility of
order to prevent tooth decay.
self or other in a particular career (i.e.,
importance of content for career is
I want to be a meteorologist.
implied) OR if content impacts real life
in a way that affects decisions, plans,
The weather helps me decide what to wear
or actions (of anyone).
on a daily basis.

This represents the coding used in this study, which is part of the larger coding scheme employed in the I-MUScLE
Project.
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IMUScLE
Field & Event Sample Manual

Time
Enter the clock time in hours and minutes 8:42, 2:15. Enter the time when the activity code
changes OR at least every five minutes.
Activity
Often, the students in the class are doing multiple things (e.g., some are testing, some doing
seatwork; some doing lab, others doing silent reading, etc.); in order to avoid “overlapping
codes”- coding in two ways, we adopted the criteria of Duke (2000) classifying the instructional
practices that the majority of students are doing in the classroom (p. 210). In ( ), please note
detail about the task (worksheet) (reading thermometers) (making graphs)
1. Teacher presentation: This pertains to large-group instruction when a teacher explains
concepts and ideas and presents facts about science. May involve teacher questioning of
students (IRE pattern4) interspersed with teacher presentation of information. Also
includes teacher demonstration of concepts or explanations about how to solve science
problems, if not related to lab work that is later to be performed by students.
a. Teacher presentation is coded if, during or following student presentations, teacher
provides additional information and explanation about student presentations. (This is
not coded for brief evaluative statements “great presentation” or for brief questions,
e.g., “Can you go back to the slide and explain?” or “Tell us more about x.”)
b. This is coded if during (the movie is paused) or after a movie, the teacher elaborates
by providing additional information (e.g., examples, details, explanations).
2. Individual student seatwork: Students are given an opportunity to work independently
on class assignments under teacher guidance. This code is reserved for cases in which
students are working alone (not in pairs or groups; see group seatwork code below).
Examples of seatwork include homework, warm-up problems, worksheets, silent reading,
and video/computer simulations in which students are solving problems based on what is
presented visually. Teacher may circulate throughout the class and act as a facilitator of
students’ reflections and may monitor and scaffold students’ progress.
a. Can include reviewing completed work: Students review completed work either
individually, using an answer key, or through whole class checking.

4

IRE = A three-turn discourse pattern in which teacher Initiates, student Responds, and teacher Evaluates.
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3. Group seatwork. Students are given an opportunity to work in pairs or small groups on
class assignments under the teacher guidance. This code is reserved for cases in which
students are working in pairs or groups, not individually. Examples of seatwork include
homework, warm-up problems, worksheets, and video/computer simulations in which
students are solving problems. Small group discussions are included in this category.
Labs completed in pairs or groups are not included here (see Lab below). Teacher may
circulate throughout the class and act as a facilitator of students’ reflections and may
monitor and scaffold students’ progress.
a. Can include reviewing completed work: Students review completed work in pairs or
group, using an answer key or by comparing with each other. Teacher may facilitate
the revision through direct questions.
4. Tests/quizzes: The teacher gives students a test/quiz to evaluate a science topic.
a. Preparation for test quiz: Includes review games and other activities presented
specifically as being oriented toward reviewing for the test. Worksheets, etc., that are
not described as test-preparatory should be coded as seatwork.
b. Test taking
c. Reviewing completed tests/quizzes: After tests are graded, students review answers.
May include discussion of why certain answers are correct or incorrect.
5. Whole-class discussion: Teacher leads student discussion. To be coded as discussion,
the teacher must use open-ended questions; teachers asking for students’ explanations
before they present their own explanations; they can also ask students to make meaning,
state difficulties they encountered and explain how they resolved them, ask students to
formulate their own questions, ask students to consider options, guide students to present
diverse viewpoints around a particular issue (Barak & Shakhman, 2007).
a. This is coded if, during or after student presentation, teachers ask students to take an
alternative point of view, asking thought-provoking questions of students (not just
clarification or factual questions).
b. This is coded if, during or following a film, the teacher asks thought-provoking
questions (not just clarification or factual questions) or discussion of the movie
following criteria for this general category.
c. If the discussion is about a lab or lab results, this should be coded as lab.
6. Student presentations/demonstrations: Students share their ideas and conclusions
about a science topic in a formal way, based on lab reports, essays, models, go to board to
demonstrate, etc. It implies a kind of special preparation in a science topic (Thier &
Daviss, 2002).
7. Showing video/movie: A video/movie is when students watch a movie related to science
topic. Includes showing video of lab experiments. Teacher elaboration of the video, even
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if presented in the middle of the video (pauses video) should be coded as teacher
presentation. One quick comment e.g. (pointing) “that is an electron microscope” does
not require a switch in code.
8. Lab work: Lab work is anything related to direct opportunities for science laboratory
experiences, such as predictions, observations, measures, data analysis, and results (Von
Secker & Lissitz, 1999).
a. Lab instruction/preparation: Teacher gives directions, distributes materials, or
provides information students need in order to do the lab. Students plan the lab
procedures, formulate hypotheses, make predictions.
b. Lab work: Students are directly involved in experimentation, observation,
construction, measurement, data recording, and analysis. Summaries of the lab work
can be included in this category. Showing a video of a lab should be coded as video,
not lab.
c. Lab discussion/review: Teacher leads a class discussion in which students share their
observations, conclusions, and questions about completed lab work.
9. Non-instructional time: Anything course-related but not content related. Includes
describing the activities for the day or for the week (e.g., due dates, test dates, activity
schedule), announcements about changes in the class schedule or routine, distributing
materials, getting things set up or homework revision when teacher just checks whether
students did the homework but not its content.
10. Off task-activity: This includes any activity that is unrelated to science. Examples
include discussing what you are doing over the weekend, sports, pledge of allegiance, etc.
When the majority of students seem to be off task, even instructed to be working, this
category also can be used.
Note: use of clickers is coded as purpose for which they are used: e.g., test review, seat work, during teacher presentation or
during lab.

On Task for Activity
Class on Task
1=≤¼

2=¼-½

3=½-¾

4=≥¾

The observer determines percentage of students who appear to be on task during every classroom
activity, except time coded as “off task” activity code (#10). This global rating is dependent
upon attention and participation. Students are considered to be paying attention when they are
looking at the teacher and following his or her movements, looking at instructional visual
stimuli, turning to watch another student who is contributing to the task, following the text being
read, participating in the activity assigned, or making appropriate nonverbal responses and not
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displaying inattentive (head down on desk, sleeping, paying attention to something other than
class work) or disruptive behavior.
Subject Matter
Make a list of the concepts and vocabulary (content knowledge), as well as the reasoning or
explanation focused on during instruction and activity. Take notes as if you were a “good”
student in this class. ONE OBSERVER WILL COLLECT HANDOUTS (no need to rewrite
handouts); refer to page number in textbook if reading or referring to page of textbook.
Event Sampling: Utility and Mindset
Record and describe every time the teacher or a student makes reference to utility or mindset and
describe the circumstances surrounding this event. Note the exact time each event occurred. We
expect these events to occur rarely.
Utility References
If any of the connections on the list are made or requested by either teacher or students, then give
a brief description of how it came about; for example, was it in response to a student (note
gender) question? Did a teacher or student (note gender) respond to something in the reading or
a film? What was the connection and to what content? What was said as specifically as
possible? Who was involved (whole class, individual)? Was there any follow up, response,
reaction, and by whom? Note tone. Include any “asides” teacher or student makes.
Here is a list of possible utility events. You are not coding these now. This is a list of events
that will cue you to record the incident. Connection is made to what is being studied. Content
useful:
for job or career
for their daily needs (e.g. food) or personal health, hygiene
for functioning or solving problems in the community or world
to explain local/regional phenomena
in relation to a current event or news story
to other school content (note if science or other and what other content)
for student interest (example to a sport, activity, topic students does)
for furthering education (high school, getting into college, college majors)
for performance enhancement (grades/points “this will be on the test”)
for social relationships.
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Mindset
If any of the events on the list are observed in the teacher or the students, then give a brief
description of how it came about; what happened immediately before? Describe what was said
and done as clearly as possible. Note who was involved and their gender. Was there any follow
up, response, reaction, and by whom? Note tone. Include any “asides” made to you by teacher
or students.
Here is a list of mindset events:
Praise or recognition for effort, learning, or improvement: “great effort,” “hard work pays off,”
OR for strategy use, OR for intelligence, skill: “you’re so smart,” “I’m smart!”
Chastising self or other for lack of effort, learning, improvement: “this is pure laziness,” OR for
not applying strategy to learn OR for lack of intelligence or skill: “I’m so dumb.” This
includes embarrassing or humiliating kids for not trying or being “dumb.”
Attributes/explains success or failure as due to hard work, effort, learning (strategy use), brain
building, OR to ability
Categorizing student, groups, class, self on level of effort: (hard worker) OR on skill (smart
class, “not good at math,” “don’t get science”. Includes social comparison based on
these.
Advocates effort or advises to get with a “high ability” person in order to succeed.
Describes activity as easy (does not require effort or does not require brains/smarts or review)
OR as hard (requires effort, strategy, or brains/smarts).
Response to error OR ignorance as opportunity to learn OR as indicator of ability. This
includes opportunities to revise or any focus on how to improve with effort or strategies.
Also would include indicator that this is just too hard, can’t do it, I’m quitting, effort
worthless.
Responds to boredom or “easy” work with challenge so that they can learn.
Expresses surprise that student performed above or below expected skill level OR tried more or
less than expected/necessary OR applied strategies/mindset knowledge.
Encourages effort (record reason given, e.g., work hard to get done so you have free time, work
hard to learn or get better, work hard to get good grade, in response to challenge).
Refers to/reminds about brain growth, memory, “using all channels.”
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Uses or encourages use of study strategies: Putting in own words; copying over/rewriting
notes; rehearsal (repetition); review class notes; outline, summarize material; “quiz” self
or partner (e.g., practice test); stop and review what was read; ask self-questions; flash
cards; highlights important material; concept mapping or other graphic organizers;
correct errors, go over what was “missed”; reorganize material; use different modality
(song, action); mnemonic devices; cueing/associating with prior knowledge
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Coding of Value Instances from IMUScLE
Defining an instance. A comment that contains a single instance of any type of value statement
(i.e., we can identify and code either UV2, UV8, or UV9), and the initiator and referent audience
(UV3 and UV6) does not change. Any change in the type of value (UV1), type of utility
(UV8/9), the initiator (UV3), or the referent audience (UV6) signals a new event. Keep in mind
that we are coding instances that emphasize the utility of science for something else. We are
NOT coding comments that emphasize the utility of particular tools, methods or practices for
understanding science or for doing science better. (Note: Brainology IS considered a science
unit.)
UV1. Utility Value
1. Utility value of science (science or science content is useful for some purpose). If
coded as 1., code UV3–UV11
2. Explicit statement that science is NOT useful. If coded as 2, code UV3- UV6 only.
3. Other type of value (attainment, intrinsic, cost). If coded as 3, code UV2- UV6 only.
UV2. OTHER Value Type (code only for value types that are NOT utility).
Not used in this study
UV3. Who made the statement to utility value in the event? (choose only 1)
1. Teacher (includes utility value statements made in video, because it is the teacher’s
choice to show the video)
2. Individual female Student
3. Individual male Student
4. Student, gender unknown
UV4. Was the statement unsolicited or in response to a comment, question, or behavior?
1. Reference was unsolicited (i.e., not in response to a comment, question, or behavior by
another person).
2. Reference was a response to a teacher comment, question, or behavior.
3. Reference was a response to a student comment, question, or behavior.
4. Reference was a response to a comment, question, or behavior by someone else
(includes IMUScLE team members).
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UV5. The statement was addressed to: (choose only one)
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Teacher
Individual male
Individual female
Individual, gender unknown
Whole class
Small group, all female
Small group, all male
Small group, mixed gender
Small group, unknown gender composition
Self
Other (includes aides, IMUScLE team members)
Don’t know

UV6. Target: The value is explicitly for (choose only one):
If UV1 = 3 (i.e., you are coding for “other types of value”) coding stops here.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Teacher
Individual male
Individual female
Individual, gender unknown
Whole class/general population (this is the default coding categories for general utility,
the general “you/we”)
Small group, all female
Small group, all male
Small group, mixed gender
Small group, unknown gender composition
Self
Other (e.g., “orthodontists, need to know this”)

UV7. Clarity
1. Real life is related to science content OR utility/importance of content is stated without
goal. (IF CODED AS 1 DO NOT CODE UV8 or UV9.)
2. Content impacts real life for specific passive outcome (include
comfort/discomfort/expectations); EXCLUDE if content impacts decisions, plans, or
actions.
3. Content is useful for some specific goal (achievement, attainment, understanding) OR
career OR if content impacts real life in a way that affects decisions, plans, or actions
(of anyone).
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UV8. Purpose5 (choose only 1, and code only if UV7 = 2 or 3):
1. Career
a. a job or career;
2. Learning
a. future education in science (high school, getting into college, college majors)
b. understanding or explaining natural phenomenon
c. bridge to understanding a concept, unit, or experience in current science class
d. bridge to understanding in another class (e.g., math, geography)
3. Personal
a. health/safety (physical or mental)
b. routine activities, events (eating, driving a car, getting dressed), relevant cultural
activities (TV, pop culture)
c. hobby or pastime (e.g. sports)
d. understanding or advancing social relationships
4. Problem solving
a. Explaining or solving problem (local or global) that is relevant to a specific current
event, news, or historical event (includes global warming/environmental issues).
OR, explaining advances in science, health, and technology in general;
emphasizing usefulness for progressing as a society.
5. Performance goals
a. No performance-independent utility (focus is entirely on grades, scores, success, or
fame) (code UV9 as 2 or 3)
UV9. Statement contains explicit connection to high performance in science (may co-occur
with other utility statements from UV8).
Not used in this study
UV10. Connection is to:
Not used in this study

5

In this study, purpose and temporality use an aggregation of multiple independent codes from the original study.

114
UV11. Time
1. No time reference
a. Implied whenever, no time mentioned, past or general “in the future” or “right
now,” suggesting all of the time.
2. Proximal
a. Immediate future (this week or month).
3. Distal
a. Moderate future (this season, year, time through high school).
b. Long term (in college, career, as adult).
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Table 14
To Whom the Utility Message Was Addressed, by Teacher and Period

Teacher/Period
Teacher 11, Period 7
Teacher 12, Period 3
Teacher 21, Period 1
Teacher 21, Period 6
Teacher 22, Period 3
Teacher 22, Period 4
Total

Individual
0
0
0
0
8
9
17

Size of Audience
Whole Class Small Group
0
0
1
0
12
0
2
0
25
0
21
0
61
0

Gender of Audience
Male
Female
Mixed
0
0
0
0
0
1
0
0
12
0
0
2
5
3
25
3
6
21
8
9
61
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Table 15
Three-Level Growth Models with Gender and Size of Target
Model: Gender of Target
Parameter
Intercept γ000
Target Males γ001
Target Females γ002
Target Mixed Gender γ003
Gender γ010
Target Males γ011
Target Females γ012
Target Mixed Gender γ013
WeeksCenter γ100
Target Males γ101
Target Females γ102
Target Mixed Gender γ103

Estimate

SE
p
Fixed Effects
1.490
0.085
.003
0.253
0.677
n.s.
2.134
0.889
n.s.
-0.250
0.112
n.s.
0.538
0.126
< .001
1.108
1.004
n.s.
2.637
1.341
.052
-0.380
0.165
.023
-0.128
0.026
< .001
0.337
0.201
.097
0.169
0.268
n.s.
-0.023
0.035
n.s.
Variance Estimates
Level 1 σ2
0.997
0.993
--Intercept1 τ00
0.544
0.296
< .001
WeeksCentered u1j
0.121
0.015
.040
Intercept1/Intercept2 u00
0.144
0.021
.003
Model: Size of Target
Estimate
SE
p
Parameter
Fixed Effects
Intercept γ000
1.490
0.085
.003
Individual γ001
1.381
0.543
n.s.
Small Group γ002
-1.628
1.774
n.s.
Whole Class γ003
-0.250
0.112
n.s.
Gender γ020
0.538
0.126
< .001
Gender*Individual γ011
2.026
0.812
.014
Gender*Small Grp. γ012
-0.421
2.660
n.s.
Gender*Class γ013
-0.380
0.165
.023
WeeksCenter γ100
-0.128
0.026
< .001
WeeksCenter*Ind. γ101
0.236
0.170
n.s.
WeeksCenter*Sm. Grp. γ102
0.504
0.512
n.s.
WeeksCenter*Class γ103
-0.023
0.035
n.s.
Variance Estimates
Level-1 σ2
0.997
0.993
--Intercept1 τ00
0.544
0.296
< .001
WeeksCentered u1j
0.121
0.015
.040
Intercept1/Intercept2 u00
0.144
0.021
.003
Note. Outcome = clarity of essays for all six weeks. Significance shown if p
< 0.1, otherwise listed as n.s. Gender was group-centered (males = 0,
females = 1). Each of the target variables was the mean of statements made
each week, and they were grand-mean centered.
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Table 16
Parameter Estimates of Full Models for Purpose and Temporality
Model: Purpose
Parameter
Intercept γ000
Gender γ010
Future Career γ011
Learning γ012
Personal/Social γ013
Problem Solving γ014
WeeksCenter γ100

Estimate

SE
p
Fixed Effects
1.503
0.128
< .001
0.514
0.126
< .001
2.777
1.065
.010
-3.495
1.759
.049
0.884
1.038
n.s.
-0.806
1.899
n.s.
-0.122
0.027
< .001
Variance Estimates
Level 1 σ2
0.994
0.989
--Intercept1 τ00
0.545
0.297
< .001
Initial utility slope u1j
0.149
0.022
.009
Initial interest slope u2j
0.272
0.074
< .001
Model: Temporality
Estimate
SE
p
Parameter
Fixed Effects
Intercept γ000
1.490
0.105
< .001
No Time γ001
-0.204
0.133
.223
Distal γ002
0.539
0.354
.225
Gender γ010
0.538
0.126
< .001
No Time γ011
2.026
0.812
.014
Distal γ012
-0.421
2.660
n.s.
Weeks γ100
-0.128
0.026
< .001
No Time γ101
0.236
0.170
n.s.
Distal γ102
0.504
0.512
n.s.
Variance Estimates
Level-1 σ2
0.997
0.993
--Intercept1 τ00
0.548
0.300
< .001
Weeks u1j
0.121
0.015
.040
Intercept1/Intercept2 u00
0.209
0.044
< .001
Note. Significance shown if p < 0.1, otherwise listed as n.s. Gender was
group-centered (males = 0, females = 1). Each of the target variables was
the mean of statements made each week, and they were grand-mean
centered.
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Table 17
Parameter Estimates Wave 2 Utility Value Beliefs for Frequency

Parameter
Intercept γ00
Frequency γ01
Initial utility γ10
Initial interest γ20

Unconditional Model
Estimate
SE
p
4.852
-------

0.161
-------

< .001
-------

Conditional Model
Estimate
SE
p
Fixed Effects
4.840 0.093 < .001
------0.497 0.095
.003
0.182 0.078
.068
Variance Estimates
1.012 1.024
--0.030 0.001 > .500
0.049 0.002
.374
0.008 0.000 > .500

Full Model
Estimate
SE
4.852
0.025
0.500
-0.045

0.079
0.031
0.052
0.026

p
< .001
n.s.
.005
n.s.

Level 1 σ2
1.306 1.706
--1.013 1.027
--Intercept1 τ00
0.271 0.073
.090
------Initial utility slope u1j
------0.015 0.000
n.s.
Initial interest slope
------------u2j
Note. Probability shown if p < 0.1, otherwise listed as n.s.; significance level for this study is p < .05. Gender was
group-mean centered (male = 0, female = 1). All other variables were entered grand-mean centered. Variables for
gender, Hispanic students, and initial self-competence were all nonsignificant.

